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, M. R. ^ Methods Enzymol. 121:210-228(1 
9 8 6)), Ztlb<Dmt L< %^m<7)tt%>&&, B s A b <7)Mfk$:ifkT * Z 

9 9 2 )±IB> fcWMassimof) (1 9 9 7) ±!fi)o 

#ia»ii»Ai-*ii:t «fc*^rD^>f ffcCR idgway^, Protei 
nEng. 9 : 6 17-621 Ci 9 9 6 )), 43 «t CWMBS+fclEaS *i* 7 

fcC«3 K*>f ioT, lfo*/ftftf**H^>f ? K (A 

b/I a) <&£fifcKiJ: *)¥Ulr ? it* <t ? fc, #J9 0%i"eo^fD/>fv-^ 

M£ML#£?)-e, 1 ft^B s A boEUDWtttf fcftfco 

„ i*i^J:i9> •©fcHBrttt-frtt'Cl 0»«JjOTTI6t**<ISI l A) 0 fr 
#®-CfflSf^ffl1-4» 1 * J: 2 ^7?- K> 
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<7)/\f nv;w?-v-<7>H££i#;*:£-£&(:® 1 B> 0 ffi2^fflli> £P^<7)|t&(P 
rotuberance-into-cavity)<7)ffiHfi<j^|lit(7)fM ; 35f5fcfc:fitfE L & v> v 7. ;W 7 
Y&&<Dftt& ; n>f -> > y ? a- ; tt^tefttt ; £ i c^^tKI*^*^ J: o 
® TMEii $ tl# & o J (protuberance) , lij)*' ') ^7*f- K<75#I5fc& 

*-f**3*7 3 «fc £11101 (WAtf* f-DWSfctf r 'J 7* 

r7 

^IJ^fW^: T^PJ (cavity)^ ftftt, ^|ft75/iffll«Sr, i M> 
* life * tit£*|j&*# 1 o # U ^ 7*f - K $ fi$ 2 O # 'J ^ 7*f" K<?) v> t*tL^<7) 

cm i b) 0 

*£fc#fc&ft7r-S>7M*7l'-7>f7*?U-(Va u ghan. T. J 
. fi ( 1 9 9 6) Nature Biotechnology 14:309- 

314, zti\m%kLx*<D<km t *wmm*Km&ttiz) cfi^tsit 

F v 75 7*y Mi, V-jlfi^OttffliWfe^^Lfco £<7>S§£s ^<o^<7) 
45Sm?!j(7)V-itfe-T--b^^ 7 r VHffi3njfe«ta r VLSyO*«fil»-C*«3 
, 7r5'J -t^W 1 ?- \ 'J -Jc*v>Tff»-C*ofco h^-filfcwffl 

ofctt«©W* f B*fe*Lfc(V a u g h a n, T. J. h ( 1 9 9 6) ±!E) C 



(18) #^2 00 1 -523 97 1 

f- 

t^2<7) (*fctt % < fc 1 o<03644) *"^yf- ?)ffl<7)M£B 

XV2) mia<7)^l<7)*° 1 J^7'f- Ki3j:^^< t *> 1 o<7)? Pj^i^'J^^f- 
K (SfcWU K) 0-€-*l-P*LO<g#K^-f t/iL, 

(i) tbioytf K> i2<0'f "/f- Kjo «t y^ji't' & SSI Sr 3 — K 

J: 0* 

(i i) m±«wia^f*«)35^^fi#*tt«:#*@JKi-*xeo 
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1 -T& Z. t K X oT v 7s )\> y 4 Kft-fr* 1 * 1 'J ^ ^f - K fc » 2 'J ^ 7* 
®^£>^H3*U **»/Mi*2W#';^^K«r3- K1"4«»li % ati***- 

o 

Gi<t)Ch3 K>>T >*f«!£#©iE#K*>r >£*tr 0 

ffif*> 4? 4 < £ & 1 oc7)2 ^iS^'Myf K (*fcfi, *2©sK'M^f K) 
±(7)v;i/f- v-ft A >kms.ftm-t-Z> I n KEf? *LT, $ 1 'J ^7f- 

LV>**!|*K*v»T, f b K > #5e«9lfn 

0*^4)S* J ^ri*L4^ itifcfcl&festifc^o ^rD7jvf7-^i#itt 
trlS±«BllfeKIW1-a : £<0»£\ m\<D*°v<y°^Y ki> loo? 



(20) &m2 0 0 1 -5 2 3 9 7 1 

fcfcfctf'Jf/f-K (SfcWU *2©#'J^f K) £3- KfiioWtt, 

&;>j&£il#U t tit Ttz<r>xm* £ tr : 

(a) 'J?%< ti> 1 o<& 3 ^7f-K<3#is<07 3/ Rtfflsftffl?- 

o 

(b) *20JK'^7 p f K*3-Kt4»20««*SIU #2 

©j^u^rf - Ko#iSrto7 5 </ J: >9/>$fcflW£tt*#-*-*7 3 y 

Willi, -£*l£J:oT, »2<7>*°';^:/?- K££S!*5Blfc3«Xgo 

(c) MffiO»lW«f»*J:0 f *2^«««ra±ailll&t#AUT, UMBO* 1 

«riEw«L#* f jift*ai*Lfc*fii|fffiSL# (rfi«p*taK#4 if) zmm-t&z 

F i g i n i (Figini, M. (1994) J. Mol. Bio 

1. 239:68-78, £*Ui##£ Ltf ^fWMt+Ci&i ft* 
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#3§iifi> SiL<4^fD7A/f7-iJ:if/ifcii**7ji/f7-4ir 
8MS*ttffi-*-*C0 1 A~H 1 C^#ra) 0 jfiJftx.«ll!a7>ig*!»^P>iaJRS*L*^r 

L< fi4?fc < t i> 9 0£*%*j6*.*o 

^Afn^H^-tt J: OM^vjuf-^-flSJ: <9 S Lv>J: 9 £ (H) 

«5&«*ft$*L*»^t&c4#»iat^i-*ia-c*& 0 m 1 c ti. mem u) 

*f^^l/-t 4 7r-^tt, gD75? ^fc#«ffi#*ttfflLTtt«3 ft 
So H2 B(i> ^JfcSftfcAfK^fcl&SSftaCH 3#> Ml 3 <0;tfE^ I I 
I * y^gfcLT, ^ffcoatfc^ (Ellison^N 

ucleic Acids Res. 1 0 : 4 0 7 1 -4 0 7 9 d 9 8 2)) ^ 

f>%ms*i&CH 3 <vm 2 cornet t tfcwwfcdH&sfi*^* hn>t§-* 
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A*RD*feW#3*i**:/f-K(gD7?y^ La sky, L. A. id XV s 
Dowbenko, D. J. (1 9 8 4 )DN A 3 : 2 3-2 9 ; B e rma n 
, P.W. f> ( 1 9 8 5) Science 227:1490-1492), £ 
J:W»i^or7-if<7)y^t- -if (Genenase) J OPUS (G 
) 3& (Carter, P. f> ( 1 9 8 9) ProteinslStructu 
re. Function and Genetics 6 : 2 4 0 - 2 4 8) <^ 
±*Kll^ll4o 0 2 Cli, mMZti&Cn 3itfc^<£>£tXK, Ka b a t fiO 
E u^Cfto tf ^*#»JfcH2 BCv hn^tt^^nxoWJ (SB 

2) [ftik¥m^m'L--i)mtztiz>?y^?n<D&mL & 

1*, 6 8 8- 6 9 61, NIH, Bethesda, MD(l99l)» ft jig O 

lb<9££KfiaMk£*l&(3 66, 368**^/407 >o 
H3A~Hl3Co 0 3 A* J: 0*18 3 Bfi, &&#irE^ (I*)£ £ Kifi#(Ab) 

S-PAGE*f>-> M b 'J-Mt^U:IS^#^77-C^So ^Lfc 
r-?li, 2oo»AUfc*K©WC**o KALfcDNAOftftJfc 
(I a : H : L) £^L, yttfi, Ml-ft-t & 

@4li, Axl, Rse, IgER, 0 b -R* J: tfVE G Ffctt1-*#JMt 
8*Oj|*4tt;#fl5VtE2?gOJfcl(!-e*4 0 @e?iJ5Efg (Kabatt) ( 
19 9 1) ±|E) JfcttfllJBS6« (C h o t h i a. C. * JtfL esk, A. 
M. J.Mol.Biol. (1987) 1 9 6:9 0 1 - 9 1 7) l^o tzfn. 
S^CDR&tS^, *tl*tl, TWi^Kio-Cvt. Axl. 7 

0 5ti, S#l$;ftfcffiOb-R*n-yfcJtfffiHER3*n->oEtti3J: ■ 
tm«OJt«T**o rM#*1*ifi#«>fl**fcttffl LfcjffiO b-R * n- > 2 6 

sjtfjKHER 3 ^ n-> i 8 o VhE^j* J ViE?y 

06 o Mpl-IgG*J:^HER3-I gGK*ft4ra^**Wt*fc 



(23) ft«2 0 0 1 -5 2397 1 

ftWy MffELTSA. n&iLtzmmt> Y349C:T366S:L3 
6 8 A : Y 4 0 7 V/T 366" W I S 3 5 4' C^Ii^ttiStMp 1 X 
fctHER 3<DB s I gGT4D, F c fftt&gJI fc ttJfc-TSTCOifiM p l 2 
fctt^LH ER3<7)I g G k k i> K&m ltz 0 
m 7 Ji , fjt###t£M^^f»#ft ( A D C C ) ^7 7f 

ADCCtt* (S354C:T366W/Y349* C:T366 

' S:L368' AIY407' V) £ tzim£.M<DF c &*V>tt7>r V * >f 7 
^-g(1-&3> hn-jl/fiifl: (E25, Presta, L. G. ^ ( 1 9 9 3) 
J. Immunol. 1 5 1 : 2 6 2 3 ~ 2 6 3 2 ) WftlfrZ^-tZ h u 
MAb4D5-5 (Carter, P. h (1992) PNAS USA 89 
: 4 2 8 5 ~ 4 2 8 9) K XoXM<fr$tltZo ( 1 2 5 n g/m 1 ) t 
F*Mf«i7x^?-»WJ:ll t SK-BR-3«65)« fc *> L£Jt 

B 8 tiU H E R 3 i:»LT4fe?*ifcfii#Of0 1 0 b - R LTfeg ? a 

I. 

f'N f D7JVf7-J, [/\rn-7Ji/f-7-* , 'J^7'f KJ tiz\t hrovjl- 

f- v mmm] it, < t <b , *i«#^^f k* «t 2 

£v>T, ^ 1 <7)* 0, ;^^f- Ki^fc < t i> lflCT^/taSWic ^"fn 
v^f-v-fi, < £ t 2o<7)^fc&ij Kfctt'tfcfcftott'MMMt**: 
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'\fn7ff-7-|:||tSW^fl!)i|j|i:ii, AfnN v-CflxJ*, Di e 
tschf, (±IE) KJ:oT!B«?ti&-S##l14&&tt#B?\ ^foF'J 
v-CflJxjf, Chamowf) (±IE) CioTEiHiAb/I 

^oyij Vtffi^i-aHBfffrWBflSPCT/US 9 0/ 0 6 8 4 9f 
7^f7-ftK^^it fiftftiTOfflCioT, jcgftffl3tftffl*«1BJi« 

SfcPCT/U S 9 6 /0 1 5 9 8f (iitfi##fc LT*69£#3&<#9Mffl» + 
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K*»t&ft!S^nyi; ^flS^tt, Igd, I gG?, I g G 3 i tz it I g G<<DV 
IgA, IgE, IgDifclilgMHSiit^HA 1 , Ig 
Gx, Igd, I g Gjf fctt I g G4»£ LV^o 
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7>f7*5'J-li, «^lf, Vauglianfb ( 1 9 9 6) C±fe)KJ: |B« 3 *i 
TV^Cdtlfi, 7 r - v ? K9>f 7*7 ';-ta*?i-4TO«:#H#JfflLT, # 

8 0%, 4 L< fi^-^< t *> 9 0%> <fc »)flf* L< fi^fc < i: 4> 9 5 %, ftt 

OW^iiiiS^, Hfc*?S&^ «L#«0Ott;««lf'frCDR»afe^flt# 

M^CDR^Iwflli, EEISe* (Ka 
batf) (19 9 1) ±IS) 2 7t»±«jtJESI (Chothiaiif/LeskC 
1 9 8 7 )J. Mol. Biol. 196:901-917) ft of $561"* 

7*f- k«iomk*v»t i o o %<7)@B^yiB] — r*ti> labial— t*n%-tz> 



(27) 00 1 -5 2397 1 

facias : t nftft*^*^ ; ; fifcg^^i&aiHT- ; 

HJ^TO* > ; fWl* m>; »j R ; « - l JSE h U > 

; 4 y*s*. y > ah ; >r y >bh ; 7o>f my > ; 9mMM*fr*> 
; ; Mbit**** ; ^;v* ^> ;HVII I CH^> iixs^ 

Jit h?y y -y>«Ht-fUH? (t-pA) 4^79 

z—a&xvMmmftE*-? ; x>^7 7'Jt-^ ; rante sc r e g u 

lated on activation normally T-cell 
expressed and s ec r e t ed); t ^^077- v&jSe 9 
y)*9%<M. 1 p 1 - 1 - a ) ; \l Yfo!fe7)\/?\vb¥<F>M7)\>?\ > ; ^ a 

■una**** >BCjS^7°^ K ; /? * v--tf££-<^£!&* w*?R ; DN 
a s e ; >f ; 7^f-e> ; jfcflfrtMfl&JUiHT-CVE GF) ; 

(JiJfi) B^OHr?*- M >r^V > ; 7~Df^ >A* Mi? 
Dt^>D;'J7vfS^; #S*#^*H^CBDNF)> j^a-n 
7 - 3 , -a-nhD7r/-4, ia-nhD7<f >-5i^:tt-a-ohn 
7^-6(NT-3^ NT-4> NT-5^:liNT-6X &&v>(iNGF- 

ffcirotteifJBH^fcirottgfcafcH* ; jM^a^JiJaH^Cp D G f) ; a 

FGF^iCfbFGFftiTOltti^jWI&JtSIH^^JfeJtJiiH^ (EGF) ;T 
GF-/? 1, TGF-/?2> T G F - /? 3 ^ TGF-/?4*fc{iTGF-jff5* 



(28) <&$k2 0 0 1 -52397 1 

itttT GF - a GF - p% ZVh J y X*- $ y MmE^T GF) ; 

jyZ/**)>mm®3— 1 *sXV4>Z'z.V 1 I (IGF- I 

fcJ:^IGF-Il);des (1-3) - IGF-lQHIGF-l), 4>*s 
a 'J ^ifJlB^ig^*^*® ; CD-3, CD-4> CD-8i3J:TCD- 
1 9 %?<DCD ; xno^xfv ; -fffigH^- ; Ay b*->> 

; >/^|(bmp) ; -f^-7xo>-,, r^-7xny- 

p&Xtfy y?-7j.u>- 7 t*¥<o4 >9-7x.v> ; =j nr.-fijigfcST- (c 
SF) fllxtf, M-CSF, GM-C S FisJl/G-C S F ; >f V*-n>f 
*V (ID m, Wxlf, I L - H^I L - 1 0 ; Kv^A^ 
--if ; T«i^-b7°^- ; nwWk?>^?n ', SUmMR? ; «lx.tf, AIDS 

- ; 7 YVsy ; mB? >*9M ; «:# ; £ JOLLIED* <;^7*f- Ko^-ffi* 

(7)7 7 ^ > bo 

;M fcttgfcfStt K*>f >X £>fcfiCH2, Ch l^iCfCt K>>f >*#tr 
8M*tf>g*K*>f > (£fctt*e>-SB) bV >f 1 ojfctttt 

iit^-cii, «|jsfl94*i© # y ^ 7> k t (iTE*^ 4 *l & o # 

7*f- kC^k, S!l l-' -fe 7" ^ — *K U ^ 7"f- b\ 4y*-u4*y-%v 
*."?9- (IL-8R) toZV4>f'{rvy^7-vir<i'*- (Hx.tf, L F A - 
I ifcliGP I I I b/I I I a) £^ v-*»J*1-4#'J^7*f- K), ] ) if 
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> K#'J*:/^K(«x.tf, ttgJt»H^<NGF>, -A-nhn7-f>-3 ( 
NT- 3) fcJtflHfcfcttilifcfcH* (BDNF) -Arakawa^ J. B 
i o 1 . Chem. 269 (4 5):27833~27839 ( 1 9 9 4 ) fei^ 
Radz i ej ewski^ Biochem. 3 2 (4 8 ): 1 3 5 0 O 9 9 
3))> ^«fc0 f j5L#:<75Pr^K>-O^'J^7'f- Kfl&tf, -/7*'f^ (d i abo 

r*2 0#y«7*f- KJ fi> r#®J ^U^l c^^V^T'f- Kt^LH 

*K*>f>, ifcttat*ftttK>>f v) % ifcttCN 2 K>>T Cm 1 Yt^y 
*3<fc VCt >*'£tt&Lfc<D&'%} f *<< y (ttzit, %<D-3) %t'<7)Zb 

?*i&4?fc< £>b lo©K^>f >^tf 0 £ct)J:-)& K^>fi, 

M# 'J ^ 7*f- h\ ^ 7*f - K A y 1 1 i> Kffcftoiglt 

-8H:7**- ( I L- 8 R) SiCM" Vr^'J d^v- (fllxJf, L 
FA- I SfcttGP I I I b/I I I a) tyj-?-*Ml&-f2>tfi)'<7'?- K) 

>-3 (NT- 3) * JrtfjKSfcttigfcfcH* (BDNF) -Arakaw 
a ^ J. Biol. Chem. 2 6 9 (4 5) : 2 7 8 3 3 - 2 7 8 3 9 (19 
94) S-t^Radz i ej ewski^ Bi ochem. 32C4 8): 13 
5 0 (1 9 9 3 )). 43 XVHifowaim K*>f >#<J^7> K VTtfTl 
) 0 »SU»»2©#'^yf Ktt, fcfi^n7'J >©j£#K*>f >fc»#Lrt: 



(30) 0 0 1 - 5 2 3 9 7 1 

ffifc<&fi«j&><bBtt 3 ft z<Dm&, fell; h* * 4 > it, *%W<Dmi<r> 

tHk^iOTRIMATIZED 1 "^) *3 «t tfft£ft#S* 
rt%2*i&o r«;#7 9^>vhj fctt, Fv, Fv\ Fab> Fab' is J: 
tf'F (ab')^75^Vh^H4o 

v>T, t MkffittMU 5$#Offl1tttftje«* (CDR) 3f 

(FR) Mli, m$CJ:otf§ 
&x_(b*i&o MMfrfrtt* £gfl^tt**vMij#£&4*ifcCDRE 

^SfcJi^jfi^jtE^o^rftt^v^-cSW^ftftv^aji^trtt^** 
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Tli, #k hOJMSE^n"/'; >4>CDR9ltt£#J&U ^LTFRiM^tX 

U >05e^gR (F c ) <*>4?fr < £ t-^^^tfo k Mu©MMi, ttfrOttJH*^ 
IWWfiblS^v*^ (macaque) V 1 £ t K <fc oT 

M3*i*#Lfto*t>gH33*l4PR I MAT I Z ED T "©Ltt£-£tfo 

r^fi#Jlt£©L#J fi> 4?* < «t "b 2 oo**4«;«H#1-4ill'6*lltt** 

^fc#-T* & 9 — ~75<r>~7~ A i: ^^r1-^>TI£(7)«J: 9 &-M##lt£©vl*^3: ti& 
o ©tF c 7 R I/jfiCD 1 5 > ©up 1 8 5 HE R 2/F c y R I I I C 

CD 1 6). ©LCD 3/«:»ttBHJI6(l D 1 0) , fit CD 3/©tp 1 8 5 HER \ 
©LCD 3 /©l P 9 7 , ©CCD S/tfcJMMfetfV, ©LCD 3/SEOVCAR-3, 
©LCD 3/L-D 1 (©L*£8i#>\ ©LCD 3/©U 5- ^fflll&fflilfc*^-* >7* 
uy, ©lEGF U"fe7 , ^-/©tCD 3, ©lCD3/©lCAMA 1, ©lCD3/©l 
CD 1 9, ©LCD 3 /Mo V 1 8, tttt»«lfe##H^'fl^' (N C AM) /©lC 

D3> ©£«££•* (fbp) /©lcd 3, mm^yy-^mMtm 

(AMOC-3 1) /©LCD- 3 I MffiJgM##ltofc*S^*7-A fc, « 
7~ A fc£:Tr*B sAb, Mx-X, ©v^'J >/©lI d- K ©l 

CD 2 2/©W*°>; V, StCD7/WJ ^ ©LCD 3 8/©W* 0 '; ^ ©lC 
E A /©l 'jy> All, ©tW >?-7*.u>- a (I NF-«) /©L'W f 1 ) K- 
•7^ff^^^A ©lC E A/ttl^/*7^*n-f K&f; OTIlUotffi 
ttftSft&T'n K5 7^*ft4B s Ab, ©lCD 3 O/fiiT^A'J* 
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(t pa), fit7^ v^o^t-ifi^^? /-y^mttftH^ (u p 

A) »^BHr7 , ^-HMtT^^#*^«)'fb1-'2>^*OB s A b 

, «itf, ffiflfcSH* U (LDL) /fitFc Hr^- (W^l/, F 

c 7 R I > F c 7 R I I ttzitF c 7 R I I I ) £ ; **tt**Oi&*K*V» 
Tttffl3*l*B s A b, Wx_UU fitC D 3 /iMMI'Ml'^* Ch S V), 

fitT*HJ&l'-t7**- : CD3«^ft/^ >7;wxynf > ftp c y R/fitH I V 
ft^;>f>trhn* fcfi'f y tf#-C*»**ttii-4fc*OB sAb, fit 
CEA/SEOTUB Ev fitC.EA/fitDPTA, fitp 1 8 5 H£R Vfit^7 , r> 
; vt + VTVa-KV h t LX(DB sAbCF angers (±12) Sr#flR) ; £ 
i^lffl^tUOBsAb, Wlx.tf> fit7^I gG/f^x'Jf'/, fit* 
-^^fOi'a^ + i/y-if (HRP) /fit*^*^ fitv? 
/fit"9-7'^^>7 > P, fitHRP/fitF ITC, fitC E A/fit/?-#7? hv^- 
■e (No 1 a nh (±|B) £#10 * =fi#IM4ffi#OfllfctiU fitCD3/ 
fitC D 4 /fitC D37, fitC D 3 /fitC D 5 /fitQ) 3 7 £ J: tffitC D 3 /fitC 
D 8/fitCD 3 7tff£itl&o 

flHt»K0\ *ftft#B9?tt, Kflco«:RB«ffl5<a:iJJ:O f l6'frBMa: (fit 
BtiteglStt) JJWC** (-ffcto*>> r*BI-C**J) 3rSwfi##*14**1-4 
ft#E^P<7>7 5 y»fiyijfc, M/D7'J VOSe* K> -f ^Be^SJ <^iai^-»: 3 Sr-^- 

IgG 2 , I gGi^Klil gG^-9-7^^7*, I gA, IgE, I gDifc 
fi I gM^^:*<75tt^(7?^^a7* , ; >35^#&it*«-Cg4 0 
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KKfi*t4. ftft^D^'j 5 'J -<Op< W*-Tti&V>#, Ztl 

1?^, (E, LfcJtfP-) ■bU7f>tU. 

, IHifftt&RftWO 8 9/0 2 9 2 2f(l 9 8 9¥4^6B& 

H>, WttEP 314, 317 (1989^5^3 H&H§) fcitffcHtftt 
*5, 1 1 6, 9 6 4#Cl 9 9 2 # 5 J! 2 B3&fr)fcR*3 *ITV»4 «t 9 ^ 

B^Ofllfcli, CD4-TgG/INFH:^— I g G^I^'CD 4 - 1 g 
G/L--tl^f->- I g Gi&^iJt*. Ifctwfl^tt, U 5 
-k7°?- (LHR, L-tl/?f>) Wl^ll!: , CD4(7)HIV 

tt-frttffii: H I Vl^ Mai-iJfett^^W* fclifeiC^v^f 
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3*iT^i) 4>ft< fcfc loofcfttt* (±|EfciE£3*tTv>* 
) «l#w/J?4< 1 1 K*>f >*#*8ofl^*£tr 0 W^Ab/ 

Ia*p<7l4, Bergt, (±fE) fcWChamow^ (±15) K J: oTIEft 
?tlTv^-fi#^ttCD4- I gG^7T4i, 

*-KK*»t* imm] T^;mn& (**nn, jfojofciMfc, nadh, 

FAD* tz\t^&&%k*<D7Z /Kt^^M) «r*tr 0 
> W^. 4 > £ tzitH'^ V* -4 y (£tz\±%<Dmm % W)y<D 

Mco^p, SfcliNGF, NT- 3iJJ:U t BDNF*^2oW±o»;^> 

ft^bfipf Kilt n g GifrnfrhmmztizftikyuT-i) 
y<DC« 3 k> >r >*^t> 0 

oT3- K3*IS7S ^i^SWIftbS^PCT/US 9 6/01 

5 9 8f (£tU4##£ LT*<&£fo&<#W*H»+fcW&* *L4) ©|U KfllK 

#Tg*3@&£ So ll^«#|E7 3 WxJf, y;vn^ 

^i/^f-^ /;w*«J **«bV 1 lman^Meth 

. Enzym. 202:301-336 (1991) fcfBW 3 ft* 7 3 *»3fc 
7*P^**'©flO7 3,'«»£©7*n^j&<*»Jfcft* 0 ^CSSLfltt^ 
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J: o 47 5 SWffiMZftQ-fhtz&K, Noren^, Science 244 
: 182 (1989) iSJtfE 1 1 ma n (±12) <Dj)fei$lffl"f& t 

t RNASr^WKfStt-fbL, f^ft, >f > kT h ntR N A<7)^^i5 J: l/fijf?^ 
US 1 <7>*°U^7f- KifcJ4»2 0#';^^ K<3#iBfci5»t*-*-'<T<*>$££?& f , 

5 y Wv/l/f-v—ft Kpt>f >rtT?n- F£ti&«M fcgMI - * i t^ s T'^ -2,, 

HSSEftffiM^iCS^iifc^fl*. £OJ:?fc^MtiU Jiff L<f± 
, a tot 1-4 & 1 vxv K^^2<7>*°u^7"f- F£<7>w<7>##iitt&ffl:i:ft 

y*«3t*3- 3 K>*>4>*< <t 1 ocotfA> X**fcliiftKJ: 

DNA^jt^^WSfcftOgftt Mutagenesis^ Pr 
actical Approach, M. J. McPher sonl> IRL 
Press, Oxford, UK (1991) fcltttS JVC »K #9;itf, SRtf 



(36) 
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%m%.mm$k&. fj-ty hmmm%m&±u t #*) * y-nm&Km (pcr) m 
a, [xm^ft&L%^], -t mxm £*ui> &m%t 

o 

P:fe^ffM1-&7t:i6H^A7^ y ^1(±, JtTO» (tfiJx.^ &3«~6 

$Cli, Ponder stitfRi char ds, J. Mol. Biol. 193 
1775-791 (1987) KEt&SftT^&o 

5e£ «fc tffrli* i IF/ £ am Iffi ^ t n v JVf- v - £ fcifc-J- & 0 * O 

1) n-U -ife^Jio Time? *L4J: 5 ^^x. £ <fc ? fc, ft<b$f4 
L<f±9 9li%^J^t:, *4VM4 (2) * fcf - > ^ v 7E5Sft5££ 

&*i4<0fc+#4jgjtfc, **>wi (3) $tz\m*\s< 
\mtkfc*im LT, j^*#T* fctt#»7G*#T-e<*> SDS-PAGEIU 
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t< *i 5 %*ffiT?&&z t> <t «5»i L< fi l 

BMi:, &XtmtfeT$>iui> *?z$>$ V X <a»$*if^*v»«i©Ey!l* 1 *4*i 

- £ f 0 ffl 1" 4 i t *«*n f> #L T </ o 

#«fi, «»^Ow«»E^Jt«^W*l»#ti*^itT^*»#ur«^W^ 
aSS?*LTV>4J 0 fll/Ltf, ^UEyiJ4fcfiWJ-^-HIW1-4DNA»i, D 
NAT) 5 , #«J^yf - KOMH#JOLT^£ LTf§5iS*l&*§ 

tt, **i#E^J©fc¥fc«#*X«1-*£\ a- KE9!IK«ffitt 

J: ? fcEtt3*iTv>**&£\ 3- KE5lt*tl6WKi|jB$*iTv>4o T 
MftKStifeSftT^&J fi> &B3*iTV>;&DNAE^J:* J £ScLT^&£fc£ 

I I . ^rov/uf-v-wUSS 
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i. tb&tmoiM 

tHo »A»36* , 35fRt#SU*v^^-e**»'&»ctt, No r e n 

h (±IE) ^©J:^4«**1-4#y^rf-K*ffftT*fc*Kffl 

^#<^^^J:a f ^#*H^(7)p|J^p-r-l»^^^tf^tL4o L*U 

f- Kj&*&JBj«3;M§4j&s S tit fliO K*ia*&tr 

tn-Ktiftlli, tf'J^f- KOmRNASr^TU f^mRNA 

t#x^*L4«M^feWI83iifec DNA9 

tilUotn- K?tL4^>^^S^|W1^1-4^:J6^^It?tL^7 e n-7* (Wit 

i;-^^^$ti4 0 «?tL7t7 9 n-7'm:^c DNA 5^7*7 y-fTtli^y 
A 9 -f 7? 9 - * V - - > ^Ji, Sambrook^ Mo 1 ecul a r 
Cloni ng:A Laboratory Manual (New Yor 
k : Co 1 d Spring Harbor Laboratory Pres 
s, 1 9 8 9) V>%\ 0^~^1 2m-UMZil&mW%^M*tiL%ir1 : Ti 

( i ) mitvm^ 
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7 r - v T 4 * 7 V - ®Mi?^ i *l& o £ il h <D%ffi * TIE C®f 4 • 

1 ^SiIi:Mti*'J ^n-:h;p}fittf±> -j&KMU JftH* J: 0*7 fa a> 
h?)£T (sc) &tt*fcfiJIKJ£n (ip) &0tSr£&EtfT? tfcfcJoTlMb 

^)W^;i/7^7 ? ^ K, *MC3>"*», SOC ££liR l N=C = NR (fc/i 
U Ri3J:0 f R 1 l^^7H^ltiS) SMftf^ ftftSttonv 

kmc*. *ffi*«7 , 9 h-tai-f4 4"ciaiinftft**L4o imsm*. #2 to*, m 
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*y ^ D-^;l/©L#{i, Ko h 1 e r &£VM i lstein, Nature 
256:495 (1975) K J: o T$«6XfE® S 7* 'J 

fflLX£S«fc$-fcffi#£IS^&*§&*L*^ Sfcfi, ft»x.DNAft(Ca 
billyh, fcStfttfM, 8 1 6, 5 6 7^)CJ:oT^St4ii:* J -el 

& o 

, 'J >/t3(jt*>f >l£ hDT^ffi^b-j-*i2:*«-CS4. **'jxf U>^'J 

3 - jv f£ ¥ <d&® tz m^itm * u x u > * § x n - ^jwift t m-fr l r , 

K-vjjfflfl&£#&(G oding, Monoc lonal Antib 
odies:Principles and Practice>59K~-10 
3l(Ac ademi c Press, 1 9 8 6)). tWi^KLTWI?^ 

lfi#-r*«j®«: loifcfittftfr^ri-*c:i:*«»i Lv^«^t^ii:iiL 
X, Jfja$*&o ^J/Ltf> 7C©5xo— ^jlBJfe**** fc#*^f->^7x>* 
7*V*yi^7>^7x7-f (HGPRTifcliHPRT) £ft£LTv>;£> 
S£\ /Wyj K-^OJff«Jff»»i, HGPRTXi«fto4t* 

fl&K X oXffittOgcSgXjft l"</K0363i£ifcJ*U H A Tigifc& ir*>Jgttfc# L 

n--7«#li, ^X^Un-v*ftt$)t)> Sa l k I ns t i t u 
te Cell Distribution Center (San Dieg 
o, Cal if ornia« USA) fr6XfTtt4M0 P C - 2 1 £ X 0='M P 
C - 1 1 Wv^IijB 3*1* 5xn-Y«&ft, H^CAm eric 
an Type Culture Col lection CRockvi lie 



(41) 00 1 -5 2397 1 

.Maryland, U S A)*&A*HTt&4 S P - 2M1&% ?-?$>2>o Y<D 

5 x p - <fc f/v 7 * - H h(DAfa?xD-7i(ia#t^:, t 
ty ^n-^^et#Oji4MMLTiaR$*lT^4CK o z b o r , J. I mm 
u n o 1 •, 133 : 3 0 0 l(l 9 8 4);^J:O f Brodeurf), Mono 
clonal Antibody Production Technique 
s and Applications, 5 ll~6 31, Ma r c e 1 De 
kkar, Inc'> New York, 1987 \ tK^D-t«# 

©££ft*fcWLTtt, B o e r n e r J. Immunol-, 147 (1 
) 86:~95 (1991) ISilfmm^Vf^mWO 9 1 / 1 7 7 6 9-f- (1 
9 9 1 ¥ 1 1 ^ 2 8 B fiH) <b i fc#BS 0 /nW 7* 'J K-viW^ff^,^ 

#H1£li, Mitficiot, **vMi*Wftaryfe>f (RIA) Sfc»i»3t5 
ifi#MR»7 7-fe'f (EL ISA) V\£ bvft&Tytj K^oXM 

SeStifco ty^a-^^SLftWjS-frtftjBItttt, fllAtf, Mu n s o nisit/P 
o 1 1 andW^^^7ft- K55*^f (Anal. Biochem. 107:2 
2 0 C l 9 8 0 )) K X o * - fc § & o ffi^tlfe Sffltt* «t 0* 

6 £ i: 5& S "C |&<>Goding, Monoclonal Antibodies 
Principles and Practice, 59 H~ 104 HCA c 
ademic Press, 1986 ) c £©BflS)K:a«J*JgiWf*ttt, WA. 
ff, jr*<*y -ffrigi&t tziiR PM I - 1 6 4 O^ifi^t ft&o 3 
<bH, M7*'J F-7*lt |||*0#nn*v»TJItt*JB«fc LT>f 

W £ i jJ«fiio -9- 7*^ n - > i o Tfrj&S ttfc* / ? n - 1 

, 111* 4 /cliJfitffH^, /DNyA-b77n-^ 1 t K 

^D7F /77^ii'#l«n/') >iWS^Jifc JoTSSJKfrSt 
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fc&ftLfcfcSfc, rtHttoSL^nT-'; >£j££-r&-<t&<, 

fti^ofifliaiB^i* (Jh> le^^ts^^KioT, rtBattott 

rt 5 , fiLJSSrS-^Lfct ^:14t-6o Wilf, Jakobovi ts^ Pro 

c. Natl. Acad. Sc.i. USA, 90:2551-255 (1993 
) ; Jakobovi tsf)> Nature 362:255-258(199 
3); Fi shwi Id, D. M. h (1996) Nat. Biotech 1 
4:845-851 JfcWMendez, M. J. t (1 9 9 7) Nat. G 
enetics 15:146-156 

3&***lillM*fc*^'C, ^i/;il^#7 5^^ >Hi, McCaf f e 
rty^ Nature, 348:522-554 (1990) KfaftSftfcS 

, &l2)fcj5i;#£ fcliftft7?^> * MilW-*-*«iR*fT$ £fcfc«fcoT#«t1-& 
it^gi, Clacksonf), Nature, 352:624-628 ( 
1991) ^i^Marksf., J. Mo 1. Biol-, 222:581-5 
9 7 ( 1 9 9 1 ) fi, 7 7-y?>f 

79 LT, «->t?7'J ^'(Ma r k <b, Bio 

/Technol. 10:779-783(1992 )), ft «t 
CM ^e#fi*itm:4<tv»»filttCnM<eil|)^)i: hin;#?>jg ££f£«1-& Cw 
aterhouses^, Nuc. Acids. Res. 21:2265-22 
66(l993);Griffiths, A. D. k (1994) EMBO J. 
13: 3245-3260 IfcJtfVaughanfc (1996) ±!E) G l£o 
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&££/$ 5 -e£, t;vCOS«> f^r^^X/^^^-lPI (CHO 



^tCiot^t^iH^^o Morrison^ Proc. Nat. 
Acad. Sci. 8 1 : 6 8 5 1 O 9 8 4 ) 0 Z<V£ i K LT, 

Httft«57 5 y«aat**i-* 0 MttiU *R«lfctt, Wi nt er^W* 

(Jones?,, Nature 321 : 5 2 2 ~ 5 2 5 Ci 
9 8 6 ); Ri echmann^). Nature 332 : 323-327(19 
88);Verhoeyen^ Science 2 3 9 : 1 5 3 4 ~ 1 5 3 6 ( 
1 9 8 8 )) Utot, **«OCDR*fcttCDRB9H*K hift#O#JSEy0 

14, 9 (Cab i 1 ly,±f£)<, *ftWttt5cOi 4 Tfcn 
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hfcE3ft©H*C7G*7'/i'*'ttffl LT, 7GOE?!j£ J: TO* £#x. £>ti& Mt 
7G?>&1*Etfl£&£ 0^ LT^1-4 a V a - 9 - ^7 A £ £ t 

R »36 li , 3 > -fc > -9- ^ E5!l * J: W * &*E9I J: tfia^-fr 

MWIIJ^io H4S^ii:ov>Tli, BRtftft&HJftWO 9 2/2 2 
6 5 3f (1992^12^23 H^H) Sr#JMo 
( i i ) &fttt*H?|KK 

x.iffflJ3&J§*»-J:oTp$!l 5*1X^*0 #>J/Uf> *!#lr^4, 7 4 5, 0 5 5f 
; BWWtffc 256, 6 5 4f ;Faulkner^ Nature 298: 
2 8 6 C 1 9 8 2 ) ; HftHtfttft! 1 2 0, 6 9 4f; BWtlifiFtffc 1 2 5, 0 2 3 
f ;Morri son, J. Immun. 1 2 3:7 9 3 (1 9 7 9 ); 
K 0 e h 1 e r P r 0 c . Natl. Acad. Sci. USA 
77:2197 Ci980);Raso^ Cancer Res. 41:20 
73 (l 98 l);Mor r i s onf>, Ann. Rev. Immunol 
. 2:239 (l 9 8 4 );Morr i son, Science 229: 
1202 (l 9 8 5);Morr isonfj, Proc. Nat 1. Acad 
Sci. USA 81:6851 Cl984); BtfH#tfr J& 2 5 5, 6 9 
4^- ; M\#ftMS2 6 6, 6 6 3^; &£Vm&#ft£:W&8 8/0 3 5 5 9f 
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,4 4 4, 8 7 ; Bl£#lf&!!&8 8/0 3 5 6 5 ; £ «fc OWN^fg 6 
8, 7 6 3f, fc&tffc, ^*LP>-C3lffl?iiT^4##*iRSr#}!P.o 

(Gasco i gnef), Proc. Natl. Acad. Sci. U 
SA 84:2936-2940 ( 1 9 8 7 » ; C D 4 t <DWL&? ft ( 

Capon^ Nature 337:525-531 Ci989);Trau 
necker^ Nature 3 3 9:6 8 - 7 0 C 1 9 8 9 ) ; Z e t t m 
e i s s 1 £>> D N A Cell Biol. USA 9:3 4 7 - 3 5 

3 (l 9 9 0);^J:O f Bym^> Nature 3 4 4 : 6 6 7 - 6 7 0 d 
9 9 0» ; L--fcl/** > (*-?>^^«fe^-) 5"*? SKW a 

t s on?)> J. Cel 1 Biol. 1 1 0 : 2 2 2 1 - 2 2 2 9 d 9 9 0) 
liilfWatson^ Nature 349: 164-167(1991 » 
; C D 4 4 b<DM&? >/^S(A ruff of), Cell 6 1:1 3 0 3 - 
1313 (1 9 9 0 )); CD28tB7 t<Dtik&? >'*9R(L insleyf) 
> J. Exp. Med. 173:721-730 (l 9 9 l)); CTLA-4 
k<DU&9>>*9% CL insleyf., J. Exp. Med. 174:561 
-569 (1 9 9 1 ));CD22 t <Dm&? >'<9 K(S tamenkovic 
^ Cel 1 66 : 1133-1144Cl99l));TNFHr7 P ^-<b<7) 

> A^fCCA shkenaz i^, Proc. Nat 1. Acad. Sc 
i.USA 88:10535-10539 (l 9 9 l) ; L e s s 1 a u e r 
h, Eur. J. Immunol. 27:2883-2886 O 9 9 l) ! & 

e p p 1 e J. Exp. Med. 174:1483-1489 O 
99l));*J:^IgEH:^-« t<Dffli&? (RidgwaytG 
ovraan, J. Ce 1 1 Biol. Vol. 115, Abstract N 
o. 1448 C l 9 9 1 )) &«, 
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Hawaii, Ci co J: o fcHteEfllfcfc^T, 3- KSft*** ?#y<7f- K 

»4 Lv»**!8#k:*v>t, M7nyj>G. (IgGO WFc^>f^ 
Bk^S-friit t^rffi-C*4o «t &«F4 L< li> ft^WU i g g f c 

tBS-ra/^-f >«Bfsu<fc (i-%fr*>. fi«i^sg*«*o**jo»** i 1 4 

Kfcv>Tfi> tt«H^>7 5y&E?"J£> IgGi, IgG:> £fcti I gG*?) 
S«© (a) fcitfC 2 t C« 3 3&»?)*4«WiK, (b) 

C»l, t >->\ Ch 2 , &£VCh 3 K>W ^HiB'&S-fr&o I* IE fft& 

W?)ii§Ml±, IgG, I gD, is J: CM gEi:i?>tl5i^2. 0 i^fr 
?i(?)M^D/'jytl^ 4*«w«jt#*a:* < ll*)jgS4i4. 1"&k*>> I g 
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LT#£1-&o I gA^o^'JVt, ^KioTfil g G^n7*'J> 

Tji-t : 

(a) AQ-AQ ; 

(b) AQ-[AQ,AQ-AQ,AQ-V H Q,££ ( iV L Q^\Q;|; 

( c) AQ -AQ -[AQ -AQ , AQ -V H Q , V L Q -AQ , $ fc {J V L Q -V H Q ] ; 

(d) AQ -V H Q -[AQ, , £ |i AQ -V H Q , f f z f± V L Q W\Q ] ; 

(e) V L Q-AQ-[AQ-V H Q,f £ liK Q -AQ ] ; £ j; 

(f) [A-Y] n -[V L Q-V H Q] 2 ; 

Cfi, &ft^u:ry k^v-c*!) ; 

n»±, 1 i *? "t>*&v>SP»-e*»> ; 

h 2 K*>f ><7)Mt)\ * fi Ch 2 t Cm 3 K>W 3' sfcJBfcftfcH*© 
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@2?|J ®m<vmmmK Hoogenboom^Mol. I mm 

unol. 2811027-1037 (1991) J: oT«£?*iT^* 0 

tfcli, 1 9 8 9^3^ 2 8 B £H<7)*S#f^4 , 8 1 6, 5 6 7fC 

L^o I gGi*«ffl-J-4itO±arf0jatt, IgU^DT'f'/AiT, I g 
ittct «9 f <7)S>>«ft t^l) /n f ^ > G Ml t ^ 4 

I g G»Ofc>S>tt* J: > RT^ttfcJ: »9^v>£&> I g Gifcj»£-3-£* 

$»tA*i*it* ? TS&o * 9 -osSgf^fcfc^li, g^lBT**. I gG^ 
3^*H^li 2 ffiti^**^ I gA^itfl gMft£*c7)I g^ 

T**o I gGu I g Gj *3<t I gGWi-T^T, >f >t*^T'<7)^M^2 1 
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tA,mmt*-f. I g G 2 tt, I g Gi J •> fc^fc «) §i < L*tt#rartt*f&1£fb 

c l/*^^-Utti»-frL4^ 0 WfrOiStt-fkUMtTIi, I gG 

> kf #-C?>¥«$5^ fl&O I g G 7 4 7 ? W 3^1^44, h 

®fc<D7 J V * J 7tfi>^T V ? J 7<D%LX~&Z> 0 -jRWfcli, Jb 

fc^«fcEJB03:fc*7P*>r 7V>Sb&<4?fcv> I g G<^)7-f v*>f U> 
o «x.tf, I gGitit, M^ttKEB!l$tiS7n^ yg{ft$:4o to T 
43£>t\ d*i*>e>? £2ott (Gm 1 t Gm 2) fiF c«i:|£f LTv^^ 
i©H«l^«-C*4Glml(l, MW^^o ttlfctfLT, Ig 
GjKI*1 2c7)jfaff^flgn|i:SIJ?tlS7D^^7 P ^»9, * *L bVt^XtfF c 
^(9rt(?)3o^t (G3m5> 1 1**1*2 1) fc*»t#$&& 

tt*E^fr£3- K-ts c DNAffi^J^, I g<Dc DNAEHK7 
mtiil^HiitCioT, 4 o £ fc»^&£ttif H?-#fifi£2 ft* 

0 L^U ^7 Afl5 I g75^> hta^?*4it fc-ciaCflixj*, G a 
s c o i g n e ±IE ;Aruf{o(), Cell 61:1303-131 
3(l990);J3J:O f Stamenkovic<b> C e 1 1 66:1133- 

1 1 4 4 (1 9 9 1 )) #J80o &%<Dj"( •7<Dm&^\*. tzt><?> I gM 
®mWft$L-tZ>zt &o I gG0S«jS*iW*«r3- K-f*c DN 
Ali, #K£fcfi;M8]to<&y V^ft#©c D N A 7 W 7*7 U-i^O&|l?n 

fcEM** t k> ?m -e- v a 7 i fctt«K'j * ?-4?mm&m (pcr 

*3- K-f & c DNA£, S^/i^t±«^4■-e^^W^M$^i>^^^)(7)7 0 7 

2. ftfe^iof/ifcfi^jH^ta 
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iff Lv>JgjjiiBldU ftft^^ij K>>f ^<^Ch 3 >-C*4o # 

IgG, I g A > IgD> IgE, fel^I gM^C«3 K>^f>«M 

Wx. tf, PCT/US96/01598 **>£:fc:^ fcJS LTil fciffl 

ot, tMgGii@WHi:4i:4, FcWW^fffl^li, Ch3 K>^f 
> Ml X'ttfcmK 9 y 9 1/ 9 y KMfflSftffl £#tr?) i:mlt, ^ >; n -> 

*lfc££"C2&4o CDeisenhofer, Biochem. 20:2361 
- 2 3 7 0 (1 9 8 1)). Ht, «JLtt»«l&« + ttt, fcfcfcJ: •) 

Ch 2fcJ:t/CH 3 K^>#lt*3*ifr^£>K 2o^Ii^fli, Sl#*«3& 
mzti&t gK^*7-f KHf#*«tt*J: <»JfiS*i*CK i ngfe, B i o c 
hem. J. 281:317 O 9 9 2 )) Q L/c^oT, v'X 

#iE*flI§-Cf&Bj?-r4*S?K«to-C, io^fefcffl^fitf, *tv;vf7-J:n 

, »-4fctt#Zlw#'J^^f - K*3&fi£3-£4£fc3&<r§4o «f i U>C« 3 K 
*>f Xi, t M g GiOi 9 £ I g Gfi#i:ft*tJ^f*Jo 
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v»ft^®^*2W^1-ifcftH, Leet, J.Mol. Biol. 5 5:3 7 9 
- 4 0 0 ( 1 9 7 1 ) OlIiil^^yA^^t, £MiBK&*A££ tttt 
t^>«tt^ri614 (SA) * t^-CHo *LT, *-t*Zlo»KU^ 

*^ffJH-4ifc7&«-eg* 0 -£LT, SA (Nv-) -SA (t;v-) tv> 

ttitiit^fii, itltUot, ^-7-£B)£-r&i:#KSA*) s $^1- 

yfFG 1 y-X-Gl y<DS A <vm%5iM k Stmt 2> o fcfiU X = IW^)7? 
7 $KR ose£>> Science 229:834-8 3 8 U 9 8 5 ))<> (a 
) €yv-|:^T^v-T*SA^L^:^l> fcitf (b) SA* 5 , 
4 h y^^f- KKJStfSS AC0 2 6% J: •? fc^*^8££&tt®&gfc#x.&o 

1 0 96J: feflfc^SAttoJMtCrftte^, " IH/c" £§S\ * 

«t tf\ h U * 7f- Kfctt^T 1 0 % <fc >9 <i>^ < 2 5 % <£ »9 fiffiv> S A * 

toR* (1-^=b-t>, " -fflHKbJifc" Aft) (Tie<o^l#ra) 
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83.9 


5.2 


5.7 


I 1C1 


67.4 


77.7 


3.9 


2.0 


Pic J 

S354 


5314 


52.8 


113 


11.7 


E357 


43.7 


45.3 


0.4 


IJ 


S3 64 


21.5 


15.1 


0.5 


1.4 


T366 


29.3 


25.8 


0.0 


0.1 


L368 


25.5 


29.7 


1.0 


1.1 


K370 


55.8 


62.3 


11.5 


11.0 


T394 


64.0 


58.5 


0.6 


1.4 


V397 


50.3 


49.5 


13.2 


11.0 


D399 


39.7 


33.7 


5.7 


5.7 


F405 


53.7 


52.1 


0.0 


0.0 


Y407 


89.1 


90.3 


0.0 ( 


0.0 


JC409 


86.8 


92.3 


0.7 


0.6 


T41I 


4.3 


7.5 


12,7 


9.8 



T£t»-tfi> Ifi^JMB ( Dei senhofer, Biochemistry 20:2361- 
2370(1981)) 

#U^^f-K**jftK#-f*»*11!R©ai*tt, Insigh t ™7-o^9A 
(Biosym Technologies) ft^&^tf'J 



(53) ft*2 0 0 1 -5 23 97 1 

T**o Z it b KM-? li, Jji-^ffc^tt, Mi:J:otiA?ti/c 
Sfe i tz \t£m % * fJMkt h &W$> & tz \f -c* « o 

h 3^S®!ffifi, 1 0 9 0 k 2 M.i>tltz4v<D&¥?T(3m±K$>2>& K 

>f >±<7) 1 6 <7>M£-g- A, (De i senhof er, ±IB> teXlF 
Mi 1 Ur> J. Mol. Biol. 2161965(1990 ) Q ^M^fi 

&<7) 4> £ tb L "C L T L 4 Ife * fc'MS 1" « * T* * & 0 
M^J:l3^"C^Jfl«?)gi^ffl^t, jK'J ^7f- KWfUT? y»11Jft**A 
(Mutagenesis: a Practical Approach \± 
* 'J a** * v * f- K J: £ fc - * tt»-*> jK y * K * 

It Adelman?), DNA, 2:183 (1983) oTtfc^StlTV* 

, Af07JVf7-^IJ fcli%£WDN A Eft -M^y?^^ 



(54) #112 0 0 1 -5 23 9 7 1 

W e 1 1 s <b , Gene 34:315 (1985) i: £ * CLfc^ 

NA<&gaE^*ftS-*-*<3fcSLT^*o ttT*>*ftfc*v»TttDNA*3lffl 
Uvij*«, i<7)M(i, RNA-Cbi&ffl1-*ifc*«-C§4 t»S*L*» PCR 
ffltli, li, ^(7)#Ji$r?1"CE rlich, Science 2 

52:1643-1650 ( 1 9 9 1 ), R. Higuchi *«ti^ L£^> 
p. 6 1-70 £#JB) 0 

&i7*uf, TO^iWfiSJ:^:, fcfc, JfA£J:O f fi»*»*#fc 

<^-5cct)^X^ fcliHtt*E5El-*fc*0£ffl&#ffitt. Cunn i ghamt 
Wei Is, Science 244:1081-1085 ( 1 9 8 9) PJ: 
oT^fjtLT^S "7 9 

tIW^S<7)^t^l±-e^^^-7'^|5l^?*l(^lx.tf> Ar g 
, Asp. Hi £ JtfG 1 u%t*<nm\m&^ tp&<DT$ sntizit* 
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a2 









Ala (A) 


Val; Leu; He 


Val 


Are (R) 

\***/ 


Lys; Gin; Asn 


Lys 


Asn (Nl 


Gin* His* Lvs" Are 


Gin 


Aso fD) 


Glu 


Glu 


Cvs (C) 


Ser 


Ser 


Gin (O) 


Asn 


Asn 


Glu (E) 


Asp 


Asp 


Gly (G) 


Pro; Ala 


Ala 


His (H) 


Asn; Gin; Lys; Arg 


Arg 


lle(i) 


Leu; Val; Met; Ala; Phe; 


Leu 


Leu (L) 


MWJ ; He; Val; Met; 
Ala; Phe 


He 


Lys (K) 


Arg; Gin; Asn 


Arg 


Met (M) 


Leu; Phe; lie 


Leu 


Phe (F) 


Leu; Val; He; Ala; Tyr 


Leu 


Pro(P) 


Ala 


Ala 


Ser(S) 


Thr 


Thr 


Tnr(T) 


Ser 


Ser 


Trp(W) 


Tyr; Phe 


Tyr 


Tyr(Y) 


Trp; Phe; Thr; Ser 


Phe 


Val (V) 


He; Leu; Met; Phe; Ala; 


Leu 
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OUfi, KO***)?' 1 ; 3->;Hb^^- v*5fc8£1-*i t*^* *t* 

o «tfi, 4> t<7)^rn-7;vf-v-(7)4 1 ^I,^ti^Mg|S55-§'-oJ^±X^?-* 

a^MkgMfcwffrjQfi, -o^oNi^M^'; 3->Mtaifi* , ***i4 J: 9> 
W - > 82 * , t f a v ;uf- v - @B?nj H#Jp £ fi t& t SiHUo 

jiff L<fi> DNAl/WwSEIIUoT, lrM07 5yii:i|?$tL 
*n K>*f^tt-^4 J: 9, Af D7Jl/f7-jK'J ^7"f- K£3- KtiDNA© 

®@fi?ij£&^-f &o Afnvjvfv-*'^^ K±0*fflS#*>lfc*lf JOS** 
SJ<a;£i£ti\ ft»»**fclilllS*i:J:oT/';3f K*#'J ^"T^ Kfc*S* 
Hi:tT*4o £*iko;fr£Kov>Tfi> l 9 8 7^9^ i i HUfitoBR 

#^^13^8 7/05330 &£XfA p 1 intWri ston, CRC 
Crit. Rev. Biochem. pp. 259-306 (1981) KfB® 

K*. *H#W : *4, 6 4 0, 8 3 5f ;*4, 4 9 6, 6 8 9f I*4, 30 
1, 144f;»4, 670, 417-^;^4, 791, 1 9 2 -5f ; £ <t O'ffl 4 
,1 7 9, 3 3 7^K«V>T**?ilTV>4*tt-e, «Atf, #'Jxf l/V^'J 
3-/1/, 7n tf W/^'J 3-ji/, 4^ttjK'J**5/7^*l^><r^ 3 4 £* 
4 * # * > A * U v - - o 3 i rt 5 -& $Wo 
ggg/\r nv;wf-v-<&#14fcfflf'{>o "Chilli" t HE 



(57) 9$*2 0 0 1 -5 2397 1 

fi« IC ^ 3 -> Mt 1" 4 (« it tf, ^ 'J 3 "> Mb * *L T v> 4 #L#g&# * £ 

AfD^^-t^lOgft^a-Kti^^^f K (F!)/Uf> cDNA 
Sfctt*VADNA) $f>**^n-^>^ (DNAif*!) SfcfiffcHOfc 



(58) 00 1 -5 2397 1 

•fcT. (Saccharomyces) fc ^)M^n-?>f -k* (K I u y v e r o 
myces) a H^OfcfcEflU WTtt, 1 99 1^4^ 2 3 0£l^) 

*@#W»5, 0 10, 1 8 2-tfc!B«3iiTv>*), * tiBM*** 7 r * - 
-t?<7>ft#E?!K C. T)VMljy7s (C. albicans) ©^375 7--tr 
<7>5fe^E?ij(l 9 9 O^MJ! 4 B£ffi<Dmm$f%3 6 2, 1 7 9 Sfctt, 
1 9 9 0^11^15 B§kft<omi&®1ft2:Wb9 0/ 1 3 6 4 6^fcfE«3*lT 

^tw/i'ftt'KJ: otiit sit #*"C § & o w%my>)mm-?%m. ? * * t 

Sfcli, «<Dv^;uga?iJ £[±tt* 0^(7)7" uE?im 

^**-0««*Wtefc**^E8l*^W*o ^n-^v^ 
^^-t*v»fii, ioEfllfi* lt±^&fe#DNA ^**-**t8 
ss>-c§&«t ^ fc-r*Eyu?*»K «»Hte&*fctt&#*«E^*£tfEfl-e* 
So aEflitt, mm, nsxTJKtobtir 

^S, T^T.* KpBR 3 2 20«*W«MKtt* K ^«>^? AfclS-lK** 

A ( s v 4 o, 7fy)^fw> vsv> f fcfiBPV) fflfL 

n£) 0 



(59) 0 0 1 -5 2 3 97 1 

4/c»i^<^flfeO#^^M1-&^14«r#^1-*75\ (b) 
14fcJ**ffltt1-4j&\ ifctt (c) «x.tf, (B a c i l l i ) <t?D 

*§& 0 i?)J: o *fc1*»tt*>«?MU v>(S o u t h e r n J . 

Molec.Appl. Genet. 1:327(1982 )), 7^7x7- 
;w®(M ul I i g a n £>> Science 2 0 9 : 1 4 2 2 (1 9 8 0)), £ 
fcfi'W ^n-?^ ->> (Sugdent, Mol. Cell. Biol. 5:4 
10-4 13<1985>) k^imMtfRl^htl&o ±IEW 3 o<30IWU 
ft> G 4 1 8 L < {i^tfv-f ->>(y*^->>(g e n e t i c i n))> X g p 

ffi$LKl^^i:oTigS'5:S^v-*-0'b9— ^^Jfix DHFR, ifcHf- 
Sti&J: i 4*ff©T tffi*iftft«:i?l|t 4 c: 1 1 i oTIKS * AMJ 4, if 

> ^nf*^^>- 1 2 , if* t< it, m&m<D* 

yuf-j-ihJ y'ikfc^, 77W>7*75'* — -tf> tf^-f-^f* ^'*K*V'?- 



(60) ^2 00 1 -5 2397 1 

«x.tf, i?\ DHFROj»^Kl4JSfiaiJ-e*i> h h^**- b (M t x ) 
**tr*««*0+-C, £»OB»<E|Mllll&*igf*LT, D HF RSftfflitfc* 
HJ:oT»JMKDIS*LfclBI&S:RIS-J-*o »£g*>D H F R fc £ 

^£Js±*fflfl&«i, Ur 1 aubtChas i n, Proc. Natl. Acad 
. Sci.USA 77:4216 (198 0) K£ &&m\Z LtztfiX, gift 
SHWimZittzl-vJ ~-X/nA**-0P& (CHO) M^DHFRiSti 

8§-*- 0 ZtlKHiXs DHFRit<K^0 3e-j&«^ft#jjg$*i*J:9»-'S:'9^ El 

ATCC CCL62, C H 0 - K 1 & b'^MM^m^. 1 1 Kfflv»4 £ h ftX* 
Mt xfcfcV>tttt*%ogHDHFR*ft**fflV>*ft&tf, l*l£«J&DH 
FR^o^t LTt*fo4v»CBWHiNrtt»l 1 7, 0 6 0f) o 

~>K3' F5^^7x7--if (APH) Kt'tDWfo-?-*-*?- Kf 

DHFR*-£tr»£lUS±) li> «lx.fi\ *s> y ttzlt 

G 4 1 8 & t*co 7?y^'J3y K*tft4»JlTO^-*-n*t-J-*atfeffll5j(W* 

*M . 9 6 5, 1 9 9 -t#J!Ro 

»«w+Tfflv>*fci{>©aaa:aaiffliteT-tt, g#<*>7*?*5 kyrp7© 

+ t r p 1 ilfS^-T^^o (St inchcomb^, Nature 2 

82 :39(l979);Kingsman£>> Gene 7 : 1 4 1 Ci 9 7 9) 
; S fcfi, Tschemper^ Gene 10: 1 5 7 (l 9 8 0 ))<> tr 

TCC 4 4 0 7 6 , SfcliPEP 4 - 1 fc#-r*«&v- <J 
ones. Genetics 85:i2Ci977 )) 0 §£#*f ±^ / ACtr 

»fi*!*#**aj-*-*^«>wai*«*5a**«iitt$*L4. warn, l e u -2x 



(61) ^«200 1 -52397 1 

m&%% (ATCC 2 0. 6 2 2 t fcli3 8, 6 2 6) It Leu 2itf£^* 

^7^5 KpKD 1 S^^-^lfli^tt^Ho B i a n c h i h 
> Curr. Genet l2:i85Ci987) 0 S h^Mi&> ->* 
^ei/X^^S^jiO^ftOlim^^^^tt^o Van den Berg, B 

io /Technology 8: 135(1990 ) c * ^ n -fe*S<75 
IfcffllfcfcJ: hJHi»7^r5 £5eL£ 

vfl/f-n tB^StLTv»&(F 1 eerf,, Bio/Tech 

nology 9:968-975(1991 )) c 

ff7n-X©^nt-^-|(Chang^ Nature 275 : 6 1 5 ( 
1 9 7 8 );feJ:TCoedde 1^ Nature 281 : 5 4 4 (1 9 7 9 
)), 7;w* 'J 7 F'J7h7rV (trp) 7*Dt- 9 -^(G o 

eddel^, Nucleic Acids Res-, 8:4057(1980 
), &XVM\#9rtH3 6, 7 7 6-t), fcJ:^ tac7 , Dt-?-4WM 
7'J -7 K7"u-t-?- (deBoer^ Proc. Natl. Acad. Sc 
i.USA 80:21-25 (1 98 3)) tf^ttlZo Lt^U ffl<7)£tlJ£l 

^iH'-CliCSi ebenl i s t <b> Cel 1 20:269(1980 
)) 0 $tz, Mco^T^ffl^&£#>£>7n^-?-{du ^ 



(62) ^2 00 1 -52397 1 

s. do m^^h^ho 

-?v*:-?-<nWM\t, H«4!»-Cftlf)*tTV>4o ^Stttl-^TOHE^^ft 
^¥H^I£^^^2 5*^3 0*M6±ilfc**ATfcWtr«i**i* 

j^oT^S8!lOE?|tliCXCAATS*-C*4, fc^fL, X£tt3£<*>* * l'* 
t K"C*4. J&^*R4»*e^3' 3 ~ T*-f > ^KW0 3' * 

SjgK *° 1) At — A/* ft Jul" ifcftOV/tA'^U'AATAAA BB^I*** & o ^ 

jt^offi^ifii-^T, mttttyovftm^? 9-^kmmkw a-ts 0 

»*ft± 1 1 <b Kttfflf & <£> K3I L 7" a ■* - 9 - WM<DW K it . 3 - * * * 
^'J -t'J >l^t-*'^nt-?-(H i t z eraa n J . Biol. C 
hem. 255:2073 (1 980 )), ttzit, xy 9 ri )±)U7)^r 

K- 3 - 'J YWi — ^*V*r--tf> tf^nf >Kt* * A'jK* v 
*7,*7;b^ h^T--fe\ ^;V3-^- 6 - U >WM V* 3- 

f^T'at-^ (Hess<5, J. Adv. Enzyme. Reg. 7:14 
9(l 9 6 8);i3J:^ Hoi land, Biochemistry 17:4 
9 0 0 (1 9 7 8 )) %¥'C&Z>o 

^^fV, ^ U •feJl'T^'f t K— 3 — 'J >lf t Knyt-t*, is J: If, 

J: XfiSy 9 Y-*mmKm5-tZ>W-%<r)-?xi*:- 9-mi&-?$>2>o BfT© 
&5lfcffii/i*<miSLfc^**-2::/n*-*-Kov*TfcU Hi tz ema n 
fc, 0tfN#lf&7 3, 6 5 7 A^"C? &fcR9J$*lTV»* 0 S«OxVa 

, #»J >f/l<* % n&V4A>Atl 9 8 9 ^7^5 Bftfr <7>£S#!f » 2 



(63) 



f$3!2 0 0 1 -5 2397 1 



2 1 1, 5 0 4f), T-TJ *j4 )1s7>(7tS *j 4 )VX 2 &<tO, «>->^'J #--7 
fc^**, fcitf, to t tUi L < U->5 7>9-f )\>K 4 0 (SV40) & 

SV40^^ ;i/*^i!i(#£J:0 f ?££<7)7*n^--*-(i > #^oJ:^ti:H % S. 
V4 0^JW<Olgre,^^SV4 0«RS*7?* r .*> h t Lt§ £> ft 
Fiersf., Nature 273:113 (l 9 7 8);Mu 1 1 i g 
antBerg, Science 2 0 9:1 4 2 2 - 1 4 2 7 ( 1 9 8 0 ) 
;Pavlakis^ Proc. Natl. Acad. Sci. US 
A 78:7398-7402 (l 9 8 l) 0 t hf^ h^#n^^;^f?l 
^nt-Mi, < > H i n d I I I ES«E»^7 5^^ > h t UT# 

fjJWo Greenaway^ Gene 1 8:3 5 5 - 3 6 0 Cl 9 8 2) 

A£f&mS*S/fc*<a&5& s *B#IffM. 4 1 9, 4 4 6-f fc!E«3tlT^&o 
i^t^Lfct^, ^B^ttSM, 6 0 1, 9 7 8-^^ie®?tlT^So 

»i, Gray(), Nature 295:503-508 Cl 982); WH^fr 
**9*f ;i"*S3fc£>f-3 v>*^-^7*n*-*-oiJfrF-C?K t h * 
^-7xny c DNA©v>>7il&i:feltSlSa^o^-Ctt, R e y e s fc, N 
ature 297:598-601 (l 9 8 2); t h>f >?-7zDVjj l 
«ft^O**^^^<BJ&fc^ , 9-^rj|BI6li*»t*ft»Uo^TttC a na an i fc 
Berg, Proc. Natl. Acad. Sci. USA 79:5 
166-5170 (1982);J3J:0 ! \ 7^ I^JS^ 4 ^Z<D L T R 
*MK?|J) ^nt-^-t LTfflwfc, CV-ltJUllSa, "7h'JK 
f-W--X^A**-0MMBIIIk HeLaflJfe, fc£t>v>*N 



(64) 1$ft2 00 1 -5 2397 1 

TH- 3 T 3mi!&KtsV&, mM<DC ATEfllOl&Bfco^Ttt G o r m a n h 
, Proc. Nat 1. Acad. Sci. USA 79:6777 

- 6 7 8 1 ( 1 9 8 2) *>#B8 0 

Afnvj^7-^3- K1-&DNAOft^Ji, ^ 

(La imi ns^ Proc. Nat 1. Acad. Sc i. USA 78: 
993(1981 )\ 3' fl (Lusky^Mol. Cell. Bio. 3: 
1108(1983 )) -f > V u > <r)$l&(.B anerjit), Cell 33: 
7 2 9 (1 9 8 3 )), iJJ:^ > 7WM%<0 i> <D<D* (Osborne 

Mo 1 . Cell. Bio. 4:1293(1984 )) Ctl^oT^i 
„ mtJlifctl^iifS^ (7nf'A x9*?--tr\ 7^7*5 «-7i 

€ffl?tLS 0 ffllt LTfi, ttttRttA«)flfc£fl (100-270bp) S 
V4 OiVA^t-, -g->f M#a?^;u*m8!7'o*-?-(7)x://N>-9--, 

^fco^Ttt (Yanivf), Nature 297: 17-18 (1982) 
5' il^3' ««X!t11UlfA't4ifc* , -C*4* 1 , «f*L<li\ 7"nt-^-?) 

mo, mm. * k nz^^mco^mm, 
Ao&£i:kK#g&@s?iJ ! b^A,-e^&o o^se^j{±> jt^toifctifM 

^ODNAi^licDNA©5' AO, I^IU oTIi 3 ' fl|K*4*flfiI«J« 



(65) #312 00 1 -5 2 3 97 1 

1-4 7775 K*f^ib1-4©K:ai Lv^Kii «t HSU jjPXLT^^ 
f?iS$n1~4o 

, »*fi-&-«*fflV>T, *B§"gK 1 21*2 9 4 (ATCC 3 1. 4 4 6 ) £ 

LTx JWIEB*Mttfc.fcoT8WrU fcJtf/SfcWU Messing^Nu 
cleic Acids Res-, 9:309 (1981) <Dl5^ t tz (iM 
axara^ Methods in Enzymology 65:499(1 
9 8 0) *>#8iKJ:oTE9iJfte*frfc$. 

^7 iot3- K3*l4jJrg*>*K'J'<7 , f- K£**fc#)£1-4 J: ? fc, It 
±«M&<*> ^-C^J Wf 4 £ t § 4 ? * - £ 1" 4 £ t tits t 
*14 0 Sambrook*b> ±IE, pp. 16. 17-16. 22 c ig^&l&S! 

9-t (t±j«l&**tr-iftfl9»a*K iot, — — fltz DNAI- 
J:oT3- K$*lTV>4#'J^7f- K*«5W^I»14wbW*raSET4i t ^ "ft 
M(^IS^#t4/»t4> ttzli, *»WKJ:oT^WS*i4, K^v7>;V7^ 

SjJg£fco'\Tnv;i/f-v-£ffli£K7.? <j-~> 7*1-4 i fc^TOK^o 

^Hfl^c7)|i^x.,ffliaj**T^ra-7;i/f--7-^^1-4 J: ? fc|Mfc1-4 4>fc 
IU, iOteJS, ^M-, is JrU'JfiJfflll&fcon-Oi, Gethi ng 
fb> Nature 293 : 620-625(1 98 l);Mantei*b> Na 
ture 281:40-46(1979); (Wfltflf* 1 1 7, 0 6 0 -f ; J: 



(66) #112 00 1 -5 23 97 1 

CTOflltfMF* 1 1 7,0 5 8-tHie«?*iTv^ 0 «SL»*0*««Jl&^rn 
•7^f7-S:^IHS?)i:#i:Sioy7^^ Ktt, pRK5 (BtfN#«F#3 
0 7, 2 4 7f) IfclipSVl 6B (1 9 9 1^ 6^ 1 3 B»PCT1K 
#lt£iij^9 1 /0 8 2 9 1*) X*&Zo 

tH, Wx.»f % 7fV«>>f ;W*E I A-CiotBS ^?tL/c 2 9 3 ME 
^^AteSr^jELfc^ffiUJio-C, p RK 5 *-"C-aWfcB 

JH£»-r*£fc CDM8Wtn^^^-*ffl^t, deae- 

h^VifetJioTCOSWI&^fMgJftl-iifc^-CiiCA r u f f o 
Cel 1 61 I 1 3 0 3 - 1 3 1 3 d 9 9 0);^^^ Zet tmei 
ss 1^ DNA Cell B i o 1 -CUS)9 : 3 4 7 - 3 5 3 d 9 9 0 )) 

vk Yu%W.vy?i?-M (DHFR) fca- K1-&S!I<&^* 
£TT\ ^-X/^**-W& (CHO) ffljfeo* KmXLX, G4 1 8 

fctt1-*fiffi14*tf5--r*£ G4 1 8 K8$l14«>* o - > tf, 

W^I/H- hoafcJtfiD 3 LT, DHFRt^fDVJV 

f - v - a>E9!l £ 3 - afe^-o a tfc#* tnJgfl 3ftTv>&*n->£jt 

KioTltttSftJ: -)CGascoigne^> ±12 : £ <t U*M a r t i n h> 
J. Virol. 6 7 :3 5 6 1 - 3 5 6 8 (1 9 9 3 )) 0 



(67) #112 0 0 1 -52397 1 

<D § ft K 3 L tz %B K. f i > it 7 A * »i 7 7 a R§t$£$i * JMfcH % 
T\ fllxJf, UrtifflST**, fl);ltf> ^Ml (E. c o 1 i) iiWi'J 
^rTJiCE scher i ch i a X x>fnAn-I(Ent e robac 

t e r )> 4 -TJiCE r w i n i a \ 9 U?'Z'7 7<.K 1 e b s i e 1 1 

a ), ynr^S(Proteus), fllxJf, *X^f-7*l (Salmon 
el la typhimurium) & t'W+Nl'-t * ^HCs a 1 mo n e 1 1 
a\ SIS (Serratia marcescans) tct'<D±7TJ T^CS 
e r r a t i a), *3 J: O^^UCS h i g e 1 1 a X fc&tffc, titftf (B 
. subt i 1 i s) iitfB. 'J ^ - 7 * ;w 5 7. (B . 1 ichenif or 
mis) (Mx-H* 1 9 8 9^4fll2 H&i©DD 2 6 6, 7 1 OTPg^Stl 
T^&B. D ^-7*^5;* 4 1 P /n* 7 *JS> liM (P. aeru 
g i n o s a) & t^^o. - K*7-*Jg, <t Tf* \V~f h -fe*JI (S t r 
e p t omy c e s) fcfc"TNfe* 0 Jffi L^*B§1* n ?-%±<D-i&% 
Bi® 2 9 4 (ATCC 3 1, 4 4 6) T^S^ ^Oi, ^IlB, ^1|X 
1776 (A TCC 3 1, 5 3 7), £ J: tf^flif W 3 1 1 0 (ATCC 2 7 
,3 2 5 ) t£¥ <D$tffci>MLX\<->2>o Z.tlh<7>W}lt, W}7F<7)tzlb<Di><DX~$) *) % 

sure**,, »* L<ii, is±«t±, m^<7>9>rt7%frfm%*frm*& 

tijtfi^l-ilfelft^ti:?**^^*^^. ^<7)J: ? LT 
, *fl§lW3 1 1 0 <D2 7 C 7ft4^*4o 2 7 C 7 <D%-k% i&ittMi*. t 
onAAptr3 phoAAE15 A (argF-lac) 169 omp 
TAdegP4 lkanr 2 7 C 7*Mi, 1 9 9 1^1 

ATCCf^5 5, 2 4 4 LT, 7 ;* 'J * > 9 -i fr* V - V9 *s a > K 
#|£?*Lfco 4 tilt, 1 9 9 0#8^7HM©*1#^4, 9 4 6, 7 8 3 



(68) #312 00 1 -5 2 3 97 1 

ffl^4:Htl4, Sfcfi, ^Jx_if, PCR, Sfcli, 50^®<7)* o 'Jp< 7- 
<r> ? n - v yfetfM LT v>* 0 

& o t7*nvf -t^ • -bHfy7i(S a c c h a r omy c e s c ere 
visiael -f ffif)%rty&WtiK T^&JM£rtm±0£^<7>* 

(Schizosaccharomyces pombe) (BeachtNu 
r s e. Nature 290: 1 4 OO 9 8 l); 1985^5^2 B3&?t*> 
®tfN#fr£l 3 9, 3 8 3f); * *>f v>f -b7> Ji^m^ (#H#ff#4, 
943, 5 2 9-f ; Fleer ±IE) T\ Wittf, K. 7^r^ (K. 1 
a c t i s ) CMW 98-8C, CBS683, CBS 4 5 7 4 ; Lo u v e n 
courts J . Bacteriol-, 7 3 7 ( 1 9 8 3 ))> K . 75vn 

(K. f r a g i 1 e s) (ATCC 1 2, 4 2 4 ), K. 7^#';?X (K. 
bulgaricus) (ATCC 16, 0 4 5), K. 7 (K. w 

icherami i) (ATCC 24, 178 ), K. yA'f-f W (K. w a 1 
ti i) (ATCC 56, 500 ), K. Kny 7-r 9^* (K. drosop 
hi 1 arum) (ATCC 36, 9 0 6 ; Van den B e r g ± 
IE), K. r/u* M^9>7(K. t h e r m o t o 1 e r a n s ), £ JrtfK. 
^l^-fl-.** (K. marxianus) ifj^D^-f (yarrowi 
a ) <ffl\\t&ff% 4 0 2, 2 2 6f);t>7-A7,hn ( P i c h i a pa 
s t o r i s ) CgfcJH#B=& 183, 0 7 0f;Sreekrishna^ J 
.Basic Microbiol. 2 8 : 2 6 5 - 2 7 8 (l 9 8 8 )) ; * > 
Y ') 3r , ;Pv • l^xyT (Trichoderma reesia)( 
mm^m2 4 4, 2 3 4"J§0; -a.- n*#7 (Neurospo 
ra crassa) (C a s e ^ Proc. Nat 1. Acad. Sci. 
USA 76 : 5259-5263(1979));->a7-*W 
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7* y 9 U 7. (Shwanniomyces occidental is) & t'<D 
->a7-*vf -fc^RCl 9 9 0# 1 0 J! 3 1 B^ff^^Wtt^S 9 4,53 
8-f) ; £ 0!)xJf, -a-a^»K9JR, AJRCp enic i I I 

i um\ h 'J*^7->'^AJi (Tolypocladium) fc*<&##tg(l 
9 9 1^1^10 B&ft0)mte®ff4:R9S9 1/0 0 3 5 7^), frfcCfc, 7 
S^/MFJl'.xJR (Aspergi 1 lus) ffilxJ** A. - Yy y 7, (A 

. niduians) (B a 1 lancet, Bioc 

hem. Biophys. Res. Commun. 1 12:284 — 289Ci 
983);Ti 1 b u r n <b> Gene 2 6 : 2 0 5 - 2 2 1 (l 9 8 3) ; Y 
el tonf;, Proc. Natl. Acad. Sci. USA 81:147 
0 - 1 4 7 4 (1 9 8 4^ SUVA, -if- (A. niger) (Kelly 
tHynes, EMBO J. 4 : 4 7 5 - 4 7 9 Cl 9 8 5 ))& *\ Clc7>ti&& 

nmrnmi^mt lxh, nirflfi, ^gt^A^n^ 

• 7>U^/U^ (Spodoptera frugiperda) 7x 
7*7, • 7x^/f (Aedes aegypti) 7^7*7 • TfrX^t 

^ (Aedes albopictus) Oft), Ko V 7 4 9 • ^ 9 J if 7 ? 
- (Drosophi la melanogaster) (-> a 7 v a 7 a'x), 
ii^'Atfn-t'J (Bombyx raor i) 4W»«B?n"Ci/»i, W 
Iff, L u c k ow£> Bio /Technology 6 : 4 7 - 5 5 <1 9 
88);Set lowf;!, itfK^I^ (Genetic Enginerri 
ng)ffJ8€cfc>9, Miller^ pp. 2 7 7 - 2 7 9 C7>t A/^'J y 
W^ttCp lenum Publishing), 1 9 8 6^);*^, Ma 
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eda^ Nature 315:592-594 (1985) 0!lx.tf 
> 7") F^77r ■ tj'J7*- * (Autographa ca 1 i foni c 
a) NPVOL-lMflU £J:U r *>r3NPV (B omb y x mori N 
PV) OBm-5*fefcfc\ £?>f ^^W-JKHfOffl¥Hfe 

Ji/Xt IT, K7*f7 • 7*¥^A'/ (spodoptera f 

r u g i p e r d a) iMMCffli/^iH'T'^o 

n-7^f7-DNA^oJ:9 7 ^nr^ -f 'J >7 A • 7^7?-> 

(Agrobact er i urn tumefac i ens) j§<7)— SEOjg 

^SB^ySrfUffl-r&C: fci«-Ci4, Depi cker^ J. Mo 1. Appl. 
Gen. 1 :56l(l 9 8 2) 0 T-DNA 7 8 0 jtft-?-^)±OTJ*3j» 

&»fK^O^S¥U^^S:tS14'fk**v>fi±#$-e:*c: t*«"C§4 0 1 9 8 9 ^6 
n 2 1 H»ff©BWfl#rf» 3 2 1, 1 9 6^o 

it fi> fiWH^^ICiot^^(7*f5 7 7^l/^ 

tt^A cademic Press), Kr u s etPa t t e r s onS, Ifiir^ 
J&* (T i s s u e Culture) (l 9 7 3)) 0 #ffl'4flMLI&W©1&±* 
«<7)Wi, SV4 0-e3Bft<B»$*lfc*A'ffKCV l*ttCC0S-7, AT 
CC CRL 1 6 5 1); li hE*R*i»C2 9 3, ifctt, «»J&*rJf3fil3 
^Z>tztbK*)r7?v-=.>'!fZtltz2 9 3ffll&, Graham^ J. Gen. 



(71) 0 0 1 -52397 1 

Virol. 36:59(197 7 )) ; ft^A^ ^ — WJBfcBBflfeCB H ATCC 
CCL 1 0) ; f-*4--X^A**-lPJMBUI&/-DHFRCCH(K Ur 
I aubtChas i n, Proc. Nat 1. Acad. Sci. USA 7 
7: 42 16(1980 )) ; -7 9*-fcfl/ r- 'J*fflfl& (TM4, Mather, Bi 
ol. Repod. 231243-251(1980 )) It^fElilCCVl 
ATCC CCL 7 0); 7 5 K';^* ;K7)WK«Bli&(V E RO- 7 6, 
ATCC CRL- 1 5 8 7>; H h^gfS&#>M(HE L A, ATCC 
CCL 2)M^fEtt(MDCK, ATCC CCL 3 4 ) ; 7 7 a 
-?7HFIMfe(BRL 3A, ATCC 

CRL 1 4 4 2);kM«(W13 8, ATCC CCL 7 5 ) ; MF 
IlKHep G2.HB 8 0 6 5 ) ; V9*?l#>(MMT 0 6 0 5 6 2 
, ATCC CCL 5l);TRI»(Mather^ Annals N. 
Y. Acad. Sci. 3 8 3 : 4 4 - 6 8 d 9 8 2)); MRC 5 M : F S 

4 mm-, *3«tr>^ (Hep g 2) -c&& 0 

I^^rtf^^o S amb rook?), ±U<D 1 . 8 2 SiS'Clft^j £ tiX^2> X n 

~> 3 >£ffl^& 0 S h a w *b> Gene 23:315(1983 )> *$ Jtf 1 9 
8 9^6 if 2 9 Blfcfr*>BR#H : &H*8 9/0 5 8 5 9 -^fcKfc* *IT^& «fc 
7 £ LT, 7? D/^f'J^ • 7> 77->x^^i:UiM, -5E<7)f|M 
fl^IISftt4/:fct:ffl^^o 1 9 9 1^ 1^ 1 0H^1» 

&PHIil9 1 /0 0 3 5 8-f KfEKStlTv^ J: n K LT> fittl 

c\<D± n %mm}£*i>tzti:^m\MM^'3^X\$, Grahamtvan 



(72) #^2 00 1 -5 2397 1 

der Eb, Virology 5 2:4 5 6 - 4 5 7 ( 1 9 7 8) W'J>1 

9 8 3^8^1 6 BMt<D%. 841^4, 3 9 9, 2 1 6f K*^T, Axel 
7)<!E&LTV>6 0 S£#^?>M3g&li, -iRWKtt, Van Solingen 
(b> J. Bact. 1 3 0 : 9 4 6 (1 9 7 7\ iJi^Hs i aof>> Proc 
. Nat 1. Acad. Sci. USA 76:3829 (1979) 0>#ftfc 
Lfcj^oTfrkftfco DNA^iffl^ + ^SAI-S^ft.^, ^(^v>f^u-f> 

i ?S 4g|»:oi/>Tlt, Keownf),Methods in En 
zymology(l 989 )>Keown^ Methods in Enzy 
mology 1 8 5 : 5 2 7 - 5 3 7 (1 9 9 0)> &£XfMa n s o u r 
Nature 3361348-352 (1988) «r#ffi. 

S amb r o o k ±fr2fc£v>T, — JR«*-S1W $ *ITV>* £ £ K Ltz 

4J&*tfJigp«1- 4 it fe£*fflJ&*Je*-*-*fcMU Ham* s F 

1 0(->^*±(S i gma)), ft/h£«I^i((MEM), ->^v*±), RPMI- 
1 6 4 0 (f^tt), UitWl^y 3<7)^iE^ -^)PMC(DMEM), 

JSRLTiitj|ft*ai*L*, HamtWal lace, Meth. Enz. 58 
M4(l 9 7 9 ), Bar nestSat o, Anal. Biochem. 10 
2:2 5 5 (1 9 8 0 ), *g#!tl£4, 7 6 7, 7 0 4f ;i4, 6 5 7, 8 6 
6^-;^4, 927, 762-S-;*fctt,!M, 560, 6 5 5^-;@»fr£ 
Pii9 0/0 3 4 3 0^; mm%m£fflm 8 7/0 0 1 9 5f ; *S#H : » 4 , 
7 9 1, 1 9 2f ; # JU^i^if (U. S. Patent Re-) ^30, 



(73) 1#«2 0 0 1 -5 2397 1 

9 8 5-t ; ttztt, *B«fHF»5, 1 2 2, 4 6 9 fUS* 3 *lX^i^<0\e> 

tuft*. m±mmm<D^m^t Lxm^&z. £#-e£& 0 ^tuboigiiiuit* 
a, -?^*->-7A, *icry>«), $«Chepe s&t*), jk^i^vkCt 

#J*>> S»#tftIf>*lT^4iaa4*aT?*tri t* s -C^&o fill, pH4^ 

;K £J:tf£l&*>&fl!rfcov>Tli, IRL^^ttClRL Press), 19 
9 1^> M. But 1 erl, «JL»«MBH&©^-f*r^yny- : 
(Mammalian Cell BiotechnologylaPract 
ical Approach) K#^tlTV>£ 0 
*B!*T«X$*LTv>4<|±JWJj&ttJS*j(|l||&/i»t-C'fl: < * lf±8&*&0+<&fflUI& 

14#J (« : T r i t o n-X 10 0) *ffl^TRtf^#*1-* *><> 

fc *#ata^« lt, absent Lfc«u&a**wu it < « 



(74) ^2 00 1 -5 23 97 1 

fi> F ABX(Bakerbond ABX)#i(j. 

T. Baker, -^-#174 'J y 77>/*-?(P h i 1 1 i p s b 

Ik x?y-;pft^ i£*@HPL(^ y'J Ai:U?D7F^77^> ^A»J 
>-t7ra-xi:U^D-7F^77-f-, l^-f * > 2 fcf±l&>r * >3c#MSJIi ( 

SDS-PAGE, *3 J: tfffigftjftfc i*<7> ? HffiMff <b > 

tM ^A^il^ltl^ VF c Kp< -T > 

J:tf7^ V *>f 7* Hi oTIHo 7*nr^ >A*ffl^T, y 2 , 2 

4(OHlC|o^>t, t#-e£&CL i ndm 

ark^, J. Immunol. Meth. 6 2 : 1 -1 3d 9 8 3». 
X(7)7^ V t h r 3 (Guss^ EMBO J. 5:156 

7-1575 Cl 986)) Kti> /nf^ > GjWftgS tiTV>& 0 $tfOl£<J#> 
F7i^1-&Ml±> tot 4)^iiH(i7**n-x-e*^^\ ^'fliwMSrffl 
i/^:Hfl5o mWZtitz#1L&ft7Z V-X (control ledpo 
re glass) (xfk>-7^^) <fc ? 

£5eL£M&£>> T^rn-^Srfflv** J: ») jHnJ&SMFMT 
•CI4, 7°ptM >A^:liG77^f^-*7Ai:M#tH^^?t 
**#Hk Fc»#Si:J:o^M(:ft5E?iiSo *<*>53^@ 

bisk *ftft»tTv»4v>j§*»fl[^?)T'b, ?i^w^^^ s fei?.o &&#«s 



(75) 001-52397 1 

SttpH (3. 0***UI±) t\ itcit. imfrK** hv\iy 

nv;i/f-v-fcov>Ttf % Mli LT<7)# < <&j&ffl*«#;L £>ti& 0 Wx 

9x I I iSM^IfKH^tifc?) ^ f J^MI^iW 1 1 J : 1 1: J: 
oT> fiL#-'J-»^y Ky>CioT, i£<7)IKfijl^» 1 1"* - «t 
^t|fc(Burrows, F. J. tThorpe, P. E. (1993) P 
roc. Natl. Acad. Sci. USA 90:8996-9000 ) 0 

M«c7)^<7)H^-r^>^^Hi«v^i)|^#ibtl/>:CB u r r o w s, F. J. 
fcThorpe, P. E. (1 9 9 3)10, Ii5, IHTOIK, 

D4H9ffl94jlilftiE*3ISfeiLfcCHu a n g, Xt>, ( 1 9 9 7) Sci e 
nee 2 7 5:5 4 7- 5 5 0), ^gWffiftfcffl^T, mm* 

tSTUm&fc, >f >e h Dt, «fl9JL5!r>IBH6*J:O f B«iJ&U >^JWHIfe*r«?* 
*it^jft%LfeCz hu, Z. ^ ( 1 9 9 6) B i o/Te c hn o 1 o g 
y 1 4 : 1 9 2 - 1 9 6 liJiVHol I i ger, P. (1996) P 

rotein. Engin. 9:299-305 ) 0 

EM> 4fcttScje#J [«ywgi^(Rem ington' s 

Pharmaceutical Sc i e nc e)< il 6^ Osol, A 
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. 1(1 9 8 0)) tM&LX, &%&mitz®mtz\i&'fem<Dj&ft^Vkfti-Z> 

l*#uv-;^u->>, cr)V9^y, T*'*y*?y, 7)\>*?~y, ttz&v^y 

h 'J > 4 ; EDTA&t'cT)* Mfcjfl ; h-;w itzitv 

)\>\£ y- )\s%¥v>mT)\<3-)\> ; t y w&%t?<r)i&*%&l-&tt'(*y ; £«t 

V/$tz&, M->(Tween), -f*v~*7> ( P 1 u r o n i c s ) £ £ 

xfi/y/"j (peg) &^<7>#®ffitt#j£^A,w&o 

^(R emington' s Pharmaceutical Science) 
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AfD-7;ufv-<7)^i!i&iJ, «x.tf, mil Ken. $5^i*k bra 
> mm. $?ziimmft%t'<Dmm^x&mtztztt&M<D£ifmto<vi5m, 

T^*3tR**tro &M£M<7>Wi, Langer^ J. Biomed. M 
ater. Res. 15: 1 6 7 - 2 7 7 d 9 8 1 X teXlfL anger, C 
hem. Tech. 12:98-105 (1982) fc!E«3 tiX^Z 
■f/K t Kny^ (Wx.tf, (2 - Kn^f->xf;i/-^ hr* 'J )W®X £ 
fcti#UCe-^7^3-)V) % **')7^f K(*H#it^3, 7 7 3, 9 1 9f 
, WIHI5 8, 4 8 1-f), L-^^Vlt#V7Xf^-L-^^ 
5 >K£>n»K'J*7-(S idman^Biopolymers 22:5 

47-556 (1 98 3 ))> #5WIH4xf- V y- tf-A/ftK (Langer^, 

±ie) (.mmiftmi 33, 9 8 s-t), gmMm^yvyrxy h a u P r 0 

n Depot) <D£ o %frMVk<?>%m-y i) 

Cf*y-D- (-) -3-HKn^»l WHMtl 3 3, 9 8 8^) & 

xf > - tr * i r>'$L»- ^ U 3 - )i<m% t*<o 3 # >j fi % 10 
0 0MHt>7t:oT^*«tffi1-*it »l^^ 5 « **«<7)l: Kn^-eii 

H^ciiLt, 3 ?v-?mftKm$ti&&&, *«■?-* a** lt, 

o fl&tf, *xXAA«, <f-*-VxA>7<t FS^iaj^ 



(78) ft$k2 0 0 1 -5 2 3 9 7 1 

*P0)^j* : <&H#!t*3, 218, 121f ;Epsteinf>, Proc. N 
atl. Acad. Sci. USA 82:3688-3692 (1985) ; 
Hwang?), Proc. Natl. Acad. Sci. USA 7 7 : 4 0 3 0 
-4034(1980); BMNfttt* 5 2 , 3 2 2f ; BWHftlffc 3 6, 6 7 6f 
; ft*H4#M : $ 8 8, 0 4 6^: BeWftfrfc 143, 9 4 9 # ; BMH^frfc 1 4 2 

, 6 4 1-t ; B*B*mtfiKfc8 3 - 1 1 8 0 0 8# ; #B#HFfM, 4 8 5, 
0 4 5fiJj:O f *4, 5 4 4. 5 4 5 ; * fctffcHWtltftf* 1 0 2 , 3 2 4f 
CJ:oTll??tLS 0 ii^> U#V-Att, (2 0 0 - 8 0 0*^* h 

n-A) JS|-7^7it\ BiSJftfrj&'ftS Omo 1 . %3l/XfD-^J: (9 

aW*^H^>S^*tt, ±fB*>S*KJ:ot\ ftl^g/kg^^lOmg/k 
*^*ffl« t Sa ? tLT </> & ^ f a v ;vf - v - fi , ®^&&ifl05e&T'ffl ^&Zt 

> ggj «fc 1 H5e3tHK:iBf'6'1 - 4J:^tRW-1" 
Sut^^o £4) J: 7 ftM/B^rnv^^-v-o^ L"CWU I gG, £ 



(79) #112 00 1 -5 23 97 1 

Afn7^7-lt 1fy*£t\ Zt2*H;m%<D4V\£Yv&&ZH 

us, &mtfe*&&&. 3 h, 14 c, 52 p> "s, afci* 1 " i **v>ttittero 

* h v^--fe\ ifctt*-^97*-f y>a/<-**">y-4? (HRP) 4 

4JV^TBt»]O^Srfflv»*ii:d«-C§*^ J: U\ Hunter 

£>> Nature 144 :945Cl962);Davidk> Biochem 
istry 1 3 : 1 0 1 4 (1 9 7 4 ); Pa i J. Immunol. M 

eth. 40:219(l98l);£J:t>\Nygen, J. Histoche 
m. and Cytochem. 301407 (1982) fcSE*S*iTV»4# 
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&o Z o 1 a > -t y * d - : j£ffi*?~o.7Jl'(M o n o c 1 o n a 1 

AntibodiesiA Manual of Techniques), p 
p. 1 4 7 - 1 5 8 (CRCy^tt (CRC Press, I n c •, 198 
7) 

flit 3 ft£Mlt:£-^\ »*f#fta)«Kffl"9-> & £ * fc&-2v> 

f-?-<D—-%<OT- AfciB#LWt\ ^Wt, AfD7;i/f7-tf)^-^ 
fcB^ftSM, 3 7 6, 1 1 0-§"£#IU AfD7^7-|#(7)i 

7-7-t^&(^-0(7)^^ ^{i, EL I SAfe-?*4^, uO^tli, &Hi¥ffi 
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W-H*«F c-*#B s A b(|SlQ£§Sji1-*££K$l&?ft*o i^ffii:* 

tf£ i KfE« LtzM •) O 7 r - v*fV * 7* V X o "C# ft 
^It^UCH3 K>>f > + Kffi2-«V^/U7-f K*S-S-£tS:ft*£<tK Jo 

»>t4CiaiA-io 0 wc««*i*ofc«:#tt, ^li^scFv^y 

9 U - * SXU-T £ £ £ J: o T^J?, £ ft* $ ft£ CVaughan.T. 3. ^ , (1996) _tf 2 ) 

O 

^Jfitffl 1 : ^^<7>^fe(protuberance-into-cavity)/\xn -? 

Chamowf, .D.Irmrinol. 153: 4268(1994) j-J; hftfcfE^Sftfc t Mtift-C D 3/ 
CD 4-1 gG^f^^lt 0jRT?ifc^"f n-7A/f-T-OA--fc>f— yfcft 

ftftfttB?*^ 9 CAb/Ia)^-CD3/CD4-IgC^^^^i!gc < *<D®% fcJfcSS! Ltz 0 

fr< LT^Iftli, MHfc-CD 3*l#S^OCh 3 K> >f 3 * v ? 

f-* 'J rfX * l^f- K*fflV»fc1M h -If ^«l§^(Kunke1^ .Methods Enzymol 
.154:367(1987) £ P. Carter, in Mutagenesis:a Practical Approach ,M . 3 . McPhers 
on,Ed.,IRL Press, Oxford, UK, pp. 1-25(1991))^ ioTCD 4 ~I gG^tiH? 
ft, .&o 3^**5/** k*?- KEfll Hi o-C*tELfc (Sanger f>, Proc. Natl 
. Acad Sci. USA 74: 5463 (1977) ) G ^<7)^3^#ra 



(82) 



««2 0 0 1-523971 



A 3 



fivCD 3 0>C B 3 


CD4-IgGCDC H 3 

■- .- — J 


T366Y 

1 J W I 


Y407T 


T366W 


Y407A 


F405A 


T394W 


Y407T 


T366Y 


T366Y.F405A 


T394W:Y407T 


T366W:F405W 


T394S:Y407A 


F405W:Y407A 


T366W:T394S 






F405W 


T394S 



ajST 3 6 6 f±, A- r C 3 K*>f 5"±«>»aifY 4 0 7 <7)7Kt^^KPg 

m~$>z>o %mt, n&T 3 6 6^tf>±£fc#^ra&ttwu My 407 

>(t>«T 3 6 6 YHO/<- r*- K>-f >4 1 ^Y 4 0 7 T(?)|ii:^^o 
^#M±> Kabat^c^^xrACKabatt,, (1991)_hfB)*ffl^T 

fet-C D 3 mm. CL) 1 10 (H)g?||fr (Shalaby^ , D.Exp. Med. 175 : 217(1992) I Rod 
rigesf > ,IntJ.Cancer(j : |a)7:45a992))^n- KLTv>4 7 7- v'5 KWU J£l 
flffcffi*3ftfc»*)CChamowp, f D. Immunol. 153:4268(1994)), 77-/5 K* 
3- KLTV»*CD4-I g G^ftCByfn^) .Nature 344:667(1990)) t 
t r JteiBttWUBia. 2 9 3 S * K A (co-transfected) t 0 »AHfc7r 
-7 5 FDNA<7>£*fi@5eL7t-#> D NAOJt^liA b / I a^r^v 

«k 3 K*x.fc« &ADNA s (15 ^ gh-?^)la : £tt : 



(83) &H200 1 -52397 1 

mm<DM&(ni'ehmT<Dmt) : 8:1:3; 7:1:3; 6:1:3; 5:1:3; 4:1:3; 3:1:3 
; l:0:0 o 

^<^4l^j(i> u-*f~-ryz/ m h >; ~x^r j f->^^i^< s ds-pag 

E K X i> fr$r<D mT K ^na3'y*^$Sf (ProSep A, BioProcessing Ltd, UK) 
JeK^ p VD FECMatsudaira.D.Biol.Chem.zeza^SagS?))^^!!^:^^ y 

K(7)*#A(±, ^MLtzM*), Ab/Ia^r^7, IgGM a** ^ v 
-^jttWig'&tlt ft&CChamcwt,, D. Iirmunol. 153:4268(1994)) 0 ^ftM7 
9*@$a£n- KLTi^SADNA^J: <9 £ 7 9 * -> a >Xti** ^-f v 
-t-ft-t*J: D»v>75^'>3V*mu fl la : H : L?>6 : l : 3<7>& 
AD N A Jt"C(i> I a fr^y^ -7 — (22.5%) ^ i gGC23.0%) (7 )^7'7^->3 
>t*^54.5%^A b/I a i fl&OJfcsptt, W^lUo 

fc^JHStifc**^ : 50% Ab/Ia*^, 25% i a *t 

^•7-£tf"25% i g Go 

IFiS C » 3 t *t ITV» K» LT, Ab/Ia+^5lt Y4 0 7T£ 
itT 3 6 6Y&££#l**ft*'ft«;-CD3fi«l*:CD4-I gG I at^t 

Ofcv>*0«re«*3*lfco v»-f*L^looa»*c«IR1-*it*UH, T3 6 
6 YK^Y 4 0 7 T^PJ: <9 4) ^ *?-3&jjfc<&fc*fc J: »} *l* fcfll 
#-r^o Ab/IaM'/'J? K0 7 7? v a >fi, tfet^iRCAb T3 6 6 
W, la Y 4 0 7 A^W^^M X£igflirr&£t Ciotf tl^MJtiS 
£tli&V> 0 »2 0ftfet^jpa^7CA b F 4 0 5A, IaT39 4W)»i, * 
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*y<i-?-it-fh I a T 3 9 4 Wftj6&a#o*»JLfc^fflffl**H tz#><D& 
ADNA^h?i/>77^->3>^ffl^TAb/I a £>71% $ T-££ Cfc 0 2 o<*> 
»ft L JtSffl^ftfeggft'* 7 (Ab T366Y : F405A % la T394W ; Y407T)?) 
«U A b T 3 6 6 Y, la Y407 T^7W±CliA b/ I a'W 7 'J 7 Y<r> 

T366YtY40 7TtIf^7tJ: >9#£>*l£Ab/I a+^7©77^ 
•>a^li, KKLfcl61lfcfcfcl!K tADNA s <&Jt££Rttfc2Mi£JR-C*o 
o $ &fc:f5ifeLT»/>*ttfi» "^f 10 s HR 5/5^ 9 (Pharmacia, Piscataway,ND)_t 
"C-f ^ y3t&? -(20tMj. ij xJggg, pH8. 0^0-300*1 N a C 1 ) 

KJoTAb/I a £*Ui* Ab t I a«W 

|tfflw^f©Ab/I a*p< 7 <DSL&<Dfc*>K it^fa-tZo 

£1 0<7)±^^|lCSuresh^ ( Methods Enzymol .121:210(1990))^$ £>*l/fc£ 

JoTF c-£#B s A b<7)ig£M&iiffl 
^JtiPl-^-t^M?tL^(|2llA-lB) 0 T366YtY40 7 T^t:ffi# 

T 3 6 6 YtY 4 0 7 T^ft^TIi, ffeOb FTgG7'fV^>f ^Clfift , I# 
3X(i I g G 4(7)«J: o 4)^f07ii/f7-S:4it4tfti:|rffii Sits Tab* ? 

o 

A. Ch 3m%M-Vxn>7 4 Kft-fr^RW- 
»£<&*7*ras£-r*rt:*fcttfflLrt: : i) Ca&lli, #i L< 

7-f Kfe#+USai$*L4^^^aiatTV>&(5.0^^6.8A)(Srinivasan,N.^ 
, Int. D. Peptides Protein Res.36:147-155(1990)) o 7.6A J TO MHfli* ±St3£ 
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f c (Deisenfofer, Biochemistry 20: 2 361-2 370(1981) ) Q ii) CaHC^fi, 2o<7) 

Ch3 K * 4 y ±<7)||&&£ll±K&&/i% 9 o ^(D^it^x^y i m 
&*5-iLZ>£ 0 H-£ii®#^'bti^)CSrinivasan,N.^,j 1 |e) 0 

B. iSX)l>7 4 F1fc&<7>*7Mko K^-g-fi, Insight II relea 

se 95.0(Biosym/^I)^ffi(,^humAb4D5-Fvtiov>Tfa®?tL7tS^ (Rodriguesf, 
, Cancer Res. 55:63-70(1995)), t M gdFc (Deisenhofer, ±%&fpK*r 

^■f£<7)^^^^^^(Kunke1 ^ t Methods Enzymol .154: 367-382(1987) )£ J; 0 T 
t KkL/tta;-CD3fi0XliCD4-I gG«C»3 K^>*i:#AU: : 

Y349C, 5' CTCTTCCCGAGATGCGGGCAGGGTGCACACCTGTGG 3' (SEQ. ID NO: 1) 

S354C, 5' CTCTTCCCGACATGGGGGCAG 3' (SEQ. ID NO: 2) 

E3S6C, 5' GGTCATCTCACACCGGGATGG 3' (SEQ. ID NO: 3) 

E357C. 5' CTTGGTCATACATTCACGGGATGG 3' (SEQ. ID NO: 4) 

L35 1C. 5' CTCTTCCCGAGATGGGGGACAGGTGTACAC 3' (SEQ. ID NO: 5) 

D399C, 5' GCCGTCGGAACACAGCACGGG 3* (SEQ. ID NO: 6) 

K392C, 5' CTGGGAGTCTAGAACGGGAGGCGTGGTACAGTAGTTGTT3' (SEQ. ID NO: 7) 
T394C. 5' GTCGGAGTCTAGAACGGGAGGACAGGTCTTGTA 3' (SEQ. ID NO: 8) 
V397C, 5' GTCGGAGTCTAGACAGGGAGG 3* (SEQ. ID NO: 9) 
D399S, 5' GCCGTCGGAGCTCAGCACGGG 3' (SEQ. ID NO: 10) 
K392S, 5' GGGAGGCGTGGTGCTGTAGTTGTT3' (SEQ. ID NO: 1 1) 

C231SC234S 5 'GTTCAGGTGCTGGGCTCGGTGGGCTTGTGTG AGTTTTG 3'(SEQ. ID NO: 12) 

fli:J:oTl?Wo ^mt. *r * -aversion 2.0(United States Bi 
ochemicals, Cleveland 0H)£ ffli,^yf^Jf->^n^f (Sanger 
& . ±1B ( 1977 > hzXo xmt L o 
D. ^fD^ , r-»**Jt^:i-*fflS-«^A'7'f Ko C«3 K*>f > + 

H# ; vl-v6 |4)li, Ab/Ia^y'Jf K, ffi^/CM-I^CChamcwt, , 
±tZ(m4»<7>%&*m<Z<Dmt)K&^xmv>fr : f-t}£®lfZo CD4-I gG 
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W v-<7)JK»(i, Ia:Hi: L«DNAJtOlEH*#o*:»Afc J: •jMSttL 
/co Ab/I a^rn^v-, I gGXffl a^^v-tlftli, X hi/ 
7'h3y*X3c6RA7 7<f-:f4 — fifttU SDS-PAGEt l/-^f-r> 
M h <J -7.^^->^(Ridgwayp,,j : |e(1996))tc J: 0 x5e* L^io 

^4W 0 L^L**^, -7*JU7<r K-CH3f»^Ab/IaAfo-7 
-li, Ch3 K>'f>^ffiE-®v^^7^ KoMK-gcl"^ 
ires' 7 hUo -7**7 4 Kig^MoEft&fiEaMi, >v£fc^T*@S- 
i->^;i'7^ KCioTjtftS^. ^iB-frLfcA b/I aM^'J y K(i> 
-7*JP7 4 KCH3gE£#ffl<^ L*Lt>^f>f 7*«-fc»; 7CS£*Lfc» 

&sch 3 iom y*n-3 fcSH-ffl-ei* >&v> sds-pagecj:o xmm ztitz 

o 77*7 4 KC.3«Hn«AL, Y349C/S354'C Y349C/E356'C Y349C/E35 
7'C L351C/E354'C T394C/E397'C,;&tfD399C/K392Ci : ^ t to lf-<7>^#( 

D399CA392 , Q(i > ^n#?> s d s -p a g e #*ffc j: aiM^t ixm±mzm 

%>o ^Hti> fl75;«^ 75y»»a6fcft(Ka»ate > ,j : |aCW9D©E 
9>f A«F^C')KJ:"oTS*$*L4o £<7>ftiFt*> MH#K392S/D399'Srf,W£ 

SC»LTlHUAb/I aJR»fcAb/I am«*lfc»ij14oW**4-x.fc 
it^fj, 3 9 2 tD 3 9 9«i:i/M «t »9 tsLh, -7 7* 7 4 K*&<fr 

293 sama+oa^tiitJi^DV/^^eisaL/to 

E. Sl^llIfCioTlliL^^iV?^ Kli 9 5 %J-CatD^ 
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M---b>r-v^i#j!jDL^(^4 ; Ridgaaye, ,(1996)_t|e #bb) 0 dti£>2o<7> 

^^l^fct/: 0 L 3 5 1 CXfiT 3 9 4 C£^£n 2 r Mb L tz 

v**7^f Kfi, Kjg^xP^M-7-(L351C/S354 , Ci;T394CA397' 

*M-?-(^Hftv 9-v 1 6)-f KMU ^fn^ v-<75E$^^*f LfcCg 
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&^H#, 7366WCRidgv«y^,_h|5a996)) % Ml 3 itfc^ni/^f. Kfc»<& Lfc 

77-;^, tfiJx.tfLasky, L.A.^Dowbenko, DJ.(1984)DNA 3:23-29 ; £ t^Berma 
n P.W.C,, (1985)Science 227: 1490-1492) a c g||£JM|:4>?4 7*7 'J 

Ch 3 7 r-yf^ * 7° 1^-9^ 7*7 l J-^l-lxlO'o»ir^n->{i > PC 

*077^;/Mi> "S*ftfc&l5*fflV>TM366, 368 ^ 407x^^^1"^. 

S^2^P> 5 7? > KOlk, ^I;o-y«)77?y3>|J, -*«DN 
A^Ttfo-^^m^ifrK Ji&ftlftri: LT> <£*1-P*19 0%, 6 0 %> 50 

ftfc**/Hfl!«Lfc 0 -^^^JMKJft-ftj&'X L 1 -B L U E T "«(Stratagene)^ 

n- >(7)¥^)> 1 0 e 3fc°-£, ^Cpanning)o7^ > KijSfc fcfllffl L 

T366S:L368A:Y407V££-tN < t >b 2 JK0JK3 tlfco ft^£«*#Lfc 
x o ?M v - , T366W/Y407' A(Ridgway, 3.B.B. t, , (1996) , ± |E) t |b] - <7? 
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^7^5 K p A K 1 9 (Carterfj t 1992) jt J- a - K? Ch 3 ^Hftfi 

fiJML^o DEAE-t7rf-y^^FF, AB xS Resource S^u^Y^y 
7 4 -K£ o TfflSJ L fcT366S:L368A:Y407V&g#tt , S D S ~P A G E O^K^ 

^«m^^y^-S*^^^«toTSIJgt^:g i 4SCH 3, T366S; L368A 
: Y407V, T366W& Y407A^H#<o#^.f * fix LfcJi o 0 

B. 77-yML!tAfn^v-^SEtt 0 CH3^foN7-« 

^M'SA^KM^ ^7-v>i£li:J:ot|iStl.7r-y^t^: 
7r-vfi, I^777> K<0^HS!l<0^ u-Va^feXCfa^ r-o-/i"« 

MtLfco 5m l <7)20%(w/v)pe G, 2 - 5M N a C l «t ot %JK 

LJS^«lCl2000g % log., 4t)©»t±*^^C?^ lral^PBSti: 

(i, 5B 6"M7>- rfc/B^Rtf***: LTO-7x^l/>y7r/S-fflV>fc 
*-77f^ 7 ->a^)W*^r->^--lfH^t/cJjt-M 1 3 #'J ? n-t^A b 
tJ:-?T7r-y**ffi1-4EL I S Afc J: oTilfljE L£ 0 f^IlSI^ 
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2.5M h* S0«50nl«7>&fluK < ): o Titp.ltU 492rm^«3feJ£*«SE Lfc 0 *<7)i&ft 

idagraph 3.0. 5 (Synergy Software) ^fflv^^n^jft/jNZllfeffiU J: oTHoo^ 

ft<>**KHtt$*lfc^ruy>fv-, T36W/T366'S : L368'A; Y407'V(i, ffe 

IRLfcAfn^v-li, RttLfc^DNv-, T366W/Y407'Aj: fc^f; 
KJ: L*L»£SCii 3 J: •Jtt3c£tefc#4« £T<7)Ch 3 

3*lfc(1.75mg/m\ ij >»tt#ft&g£&7|c(PBS).j0 0 "H-OWUi, Ch 3 ^ 
>fv-«t (9 fcBfc^fcffiV>«#l$«l**Lfc're66S: L368A : Y407V^J|#jji$,-? 

T 3 6 6 W<7) 1 : 1 8&m, ft& XOfT366S ; L368A ; Y407V, 69.4^ t|» 

*j»*j»o«n#»»»tt, ^7\3--y ^M^ie4;^fnN?-?)M 

kaP»HjBO , 0<o T 3 6 6W«S**r>f*-MU T366W/T366'S : L368 

'A ; Y407'V^jH^ftjg/sr D V-Ca T. = -15.0^) J: ty&cfcty^oTt^ 
j£tt"C**o ^tie#<^)±<7)T366S: L368A; Y407V^^^#{J, JpSMcfcoT 

IKW-Ufc^JliSS*'*, Y 4 0 7 Afi, T36 6 WftjeSmttOTfcXtrafc-C 
-f-*l-f*L58.8taUf65.4t;-e*ltt-r* 0 ijttt, T 3 6 6W(AT- = ll-0t:)X 

MtY 4 0 7 A(A T.=6.6t)*t^-?-m»W-^ «fc D "b «fc >9;*:£&&£ 
t££;£1-&T36aitf/Y407'A* * ^ v - <DV 7\3.~ y }• h t aFSttBtfo 
<o T366W/T366'S : L368'A; Y407'V {i> t^ff 

UAfn^v-, T366WA407'A,( A T n =4.0t:)j: tj 

C . >f > If tf-?<D 7 7 - y-i«L^liL#MfitfB?<7)-7^f-7^(l:o 7 

7-yaJf?Ljtao r K«-LfcCH3**#tt, -f>lf#TAb/I aM7'J-; 
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K , jft-CD3/CD4-IgG<o * m < * <0 mt) * it & L tz (Chamcwf, , (1994) , jtfla. 
£*Ui, CD 4-1 gGt-mzt MtLfcffi-CD3««<Ui£tt<0#|&glfc 
ilJjftftLfco ^fDN7-t*tN7-o^li, SDS-PAGEiX 
- y yv-f-r y*s M h ';-(R'' d g wa y.<b.C1996),_h|s)n^»T7 , nr 
^VAffgCioTliLfco A b/I aM^'J y K^JtUJ-e^SE*^ Jft 
-C D 3M#!£ltL£|£&^#|#£^A,£\ T 3 6 6Wi: I ai ! 7 7-y-fjR 
Lfc^H#, T366S : L368A : Y407V, XtfKttL Y 4 0 7 Am» 

fc*O-tW«IftH*v»-CfffliLfc 0 l£«H#\ T 3 6 6Wlt ffl^t&fii&i: 
g G^ii^II^HL^; v-(^-vx;U7-f K*£# I gG 

I g G L^LH L-Ctt, It&IICh 3 K> 4 > Z$tr m Cfcfo 

sWHiHSftfco £#0^H#> T366S; L368A: Y407V(i, fflat477-f5KO 
afe^A^o,}^ I at/ v-fctfofttifc I a v-©fi#*ci4 d 

i:^, ^**^>f7-<b*Jli*?**o Y407A{J, I aN7 

tit, **^>fv—fk**/MRj»*-r* 0 

Lt(7)M^4x.4o **^-f *>*-»RI4, "S?5I"Ch3^ 

0 XLl-BlucoJ:^47>/<-WW1t±t*v>T, £8SCh 3 jtfc^tM 1 3itfe 
^7- v 7 7-v±(7)Ch 3^fnN-7-^MfHl^ 
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- v C 3 <b L fcft-Ct *»ffi^O!R»14«riSt»-t * CFigi ni e, ,3 .Mol .Biol 
.239:68-78(1994)),, ^< LT> ^7- v > fi^^S^^&^itJD^S^* 

&<7)*B ; ?§«j£7 7'n-?--r&&o Ch3 >04--*Kfc^-C, !B:ltL« 
*!3*i*o 7 ^TV-fi, ^rn^>f -7-*ft<>^raiM^j£-r*jfl* 

^^>kH*«Fv (scFV)^;# 5 >f 7*7 'J - CVaughanp, (1996) _hfs) \t % A 
x 1 (k h Hr7°?-f-Dv>*:J---{rECD), GC S F _ R H|K«3D- 
-HiH^Hr^-ECD), IgE(*XUgE), IgE-RCfcMgE 
l/-b^-a-«), MPL(t h hn>Wxf>l/-b7*?-f D->^+t- 

ECD), Mu s KCk hWiI65Hr7'^-fD v>^r^---tf EC D), N 
poRCt h^JV77>U-t7*^-NpoR ECD), Rs e(t hUr^-f 
a->>*-f--t:\ Rse, ECD), HER3(HM/-t7?-fDy>^rt-(f 
H E R 3 /c-erbB3 ECD), 0 b~RCfc h l^^f-> V^cf 9 — ECD), &U*V 
EGF(t hflftErt&fifcRH*), ECDtt*Jte^K>>f *£tr 1 1 
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■b > r - v * H-ff-f * * Fengt Doolitt1e(1985 , 1987, 1990)?> 7 ;^ijXA 
ICJ: 19 7'n^7A"77^ > ,, ^ffl^-cit^t^CFeng,D.F. ( i : Doo1itt1e,R.F.(198 
5)D .Mol . Evol .21:112-123 ; Feng.D. F. t Doolittle.R.F. (1987)D .Mol . Evol .25 : 35 
1-360; ^ofFeng,D.F.i:Doo1itt1e,R.F.(1990)Methcxl Enzymol .183: 37 5-387) 0 

*"b^7i»iKojt«fifc lt> 4?*< fc i> 1 <D&mmm&m<%&$ tire u 

4(100% R-tt) s c F vO®lt*^LT^*VL«OJt«!"C**o 
x> h ij- 4/9 (HER 3 x 0 b-R, 3^**7 * XXM Lfc)fi, g^HER 
3 1 XttZ*i&±<DtfL-0 b-R ? n - y K X oX%il<D Vl SB^iJ £#@B7& CI 
fc#jsLfiJ;?*l&-:£> 0b-R*§£-9*n->UU 1 Xfi**iAU±?>in;-H E R 3 

©Stft^n-v^fttit. MP L*n- 1 Xtt**Usl± 

<D^<7)MP L ? V - y K £ ZiMDVi&m&frlf htlfc 5 ?v-y*Wbfr 
KLtZo CIgE x Axl)Xli(NpoR x IgE-R)»co^T^«t •? ft Mil? *l 

%-C*ofc»£\ »ftofc7 5 y«»3E©|K11t J: oTftSg**Lfc 0 [14 1*, A 
x 1 n- ^Axl.78)^ r s e (^ a- ^Rse^S.Rse.O^Rse^O.&j/Rse.lS)^ 

I gER^n - >IgER.MAT2ClGll)^ 0 b -R (* a - > obr.4\ S^VEGFC 
^ n - >vegf.5)t#^14*J#o 8 o^fcfcSi/fcW Vl SyO^JtKJ'Ci&o Sfi^J 
05gH(Kabat C - A - 6 (1991)±fS)X(ifil^^^«CChothiat Lcsk, (1987)1 . 
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MoT . Biol . 196:901-917)^ ft $ CDR »£«>#fi > * *L WT» # 

Kfcofc s c F v («x.tfAxl.78)?>ft0t (7>98-99%ffi|^l!4«-^1-«>igmoJ: 9 

(Dffim : b -R /ifc-H E R 3 o 

t h ^f^Hr^-CO b-R)XfiHER3/c-erbB3jt^^^jt^(HER 3> 
OifflflSfl- K*>f LfcS cFv77^^>Mi, h s c F v 7r 

- v y 4 f 7 V - * ffl v» tzMffl <T> 3 o<£> 7 7 > K J: o T# <b tlfc (Vaughanp, (1 
996), _tf£) 0 l/yf^l/t/^ — I gG£HER3-I g G Clml PBS*1<V 
9)£> 4tT-|ft, #814 f-a.- , /(Nunc;Maxisorp)s r tt«1- 
Ltz 0 M$lt7 'Jtm.it, J»T«>fcjE*#v», Vaugham(1996) t ±fEKJ: «J 
fea^tLjkio »**ff Ufco irag/ral^ftlft-c, MbLfcJfr*, hiMb4D5-8(Car 
ter, P. p, (1992)PNAS USA 89:4285^J289)x fi Mb L tz^r I g E (Presta.L. p, ( 
3993)3. Irmiunol. 151:2623-2632)^ F ci5^77-v^lit J^^I 
JWXe+^**fco M^SSU^CHawkins, R.E. f, (1992)3. Mol. Biol 

. 226: 889-896) s c p vi g£. Vf+V V*-f9 - £ tzftK fcttffl L 

fco ^©l/^f>H:^^-li, ynffVA-b7rn-^^n7h/57'f- 
fctt^T, If^L/^DfT-lf, v x * t --if (Carter, P. (S, (1989) Proteins :S 
tructure, Function and Genetics 6 : 240-248) j» J- & Wff-y — I g G 

sfrf-V-ffcU ttl-Pfts »BI©*1. IS 2, S^$3 5f > Kffl^lOOnM, 25nM 
&Cf5r#/lofcjg-c«!fflLfco 7r-^^e^-f->^jrj± > * M^y* If v >- 



(96) 



#312 0 0 1 -5 23 97 1 



9 « 14 fcT - X (Dynabeads , Dynal , Osl o , Norway) £ ffl (, > T L o 

^SaOfftiJ^J^ifH^XtitlLft^tffl^* scFv ELISAfcioT* 
* U - V L o ttJH-BII* * n - > ©4MHltt»i , 7*7^7-, fxJtetseq t PUC^^ 
(Vaughamt, (1996), jt|B) *fflV>4scFvtfA«PCR *SX O^stNIfc J 4 
ffift (Marks (1991)_h|E) niotMU. BstNI? ^ > h^tz*) 1 

3&*fc 5<75^ d->^P C Rfi'J >^ t"yc seq 107»7xf-7-(Vaugham^(1996) 
Jhf£)£ffl^/icycle-sequencedusing fluorescent dideoxy chain terminat 
ors(Applied Biosystems) L£ 0 if yf Applied Biosystems Automated 
DNA Sequencer*- ffiv»T^<f LJ.oEJlJtSeqEcl*fflv»Tfl'*f Lfc 0 9"7 ~ S J 

(Figini, M. (1994), ±fe, * jffl K J: ij 

±I£(7)^ffi^fflv^T, 1 l©I44fii;-HER3^n->t 1 8ift-0 b"R^ 
n->(tSLM*fflv^:ISij!}^tf)l l t lf*f->^btt:*U J: 4 3S!Jj&»£ 

j6«fc*o**tt«fMJ:»>E9lft£LfcC|a5) a *<7>@e?iJ li> -M^flttfctfr 
*flH*1-*fc*K«fflL^gi:-0 b-R^D- V26t«;-HER 3* d-> 1 8 <7>V 
>aO r *Ji©V l E5!I-C*4QSftflEjlJR)o ^-<7)^{±CKabat E.A. £, (3991)_h|2)n 
a^#-»fsHt**L4o E9!)OSEi6CKabat E.A. t, (1991)±|e)X{i«it^^(Ch 
othiat Lesk, (1987)3 .MoT . Biol . (1987)196: 901-917) % *l-etlTH £ ±H 

SftoEyiJtt, ^IKl-O b -R ^ n - > HMt S^i^i-H E R 3^n-^t 

jtte l/c cm 8 5 ) c 11 o#t-H e r 3 * a - 4 1 xti-e 

WC, 1 8^-0 b-R^ n-VJWWO 9^6l-H E R 3 ^ D- >C0-o t L 
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i o t * * *i t n & h - mgmm^ nm-t & mm & k js v> 

td ^-f -?-<7)%ifc%.gfo<D 8%SDS-PAGE y;Wi> S^S^r n^7 
<5,/\ro^V7-<7){5t?200(7)^ > ^»t±OMW^T-(7)#il^7 F^L/: C 

-Itltt^O b-R&tfHE R 3©S^O#i^^(i, WT^i* 
<7)J: ^ &tI*E L I S A?£K <fc oTf5t^? ft& 0 0 b-R2S-&(i, Ob-R-I g 
Ute^r^Si LXftft-fhO b-RH^oTEL I S A T y «t>f "C*SE3 ft 
So ISO b-R-I ggifc-S-* 9 6-9x;k^5^d^W^-'K07j. 

^±k*«3 ft, tT-*#mfla*t#*«init fe*L*o 

*?>7x;WdU Ob-R-I g^©#J|*naS)tt'ft'*rW»)»<fc«>l£jkiai5tJfrS*L 
*o ££lf2>m2<Qf&frk IT, tf^f-XbHER 3"I ggt^^ 

>^*^H»X.f)tL> ^LTe^f-XbHER 3-1 gSll^^ V^^lC^t 

Sft&o ii^b7KUiy J TMB^^^^v^--ifS®CKirkegaand and 

Perry Laboratories > Gaithersburg,MD)<7)j^jp^i3tt^iF-fe(75^'fb<^^fi!(;^«t 
iJWSeSft&o 

*I^K!E«L£&#T\ Ob-R-I girHER 3 - I g ^M£^<7>z:l#||'|f 
S^bO b-R-I g/rl!|«f/HER3-I gt*tf> 

? -Um±K®fcitltzfati!,vf&%:WMt LTilifiiJ 3 ft* 5 ? o 0 b 
-R-I g t&&-t2>tf, HER 3"I g tliLfc^Jfrftfi, UttO^^iltt-r 
1!2S^^ML^^ 0 I^K, HER 3-1 gt^^-l"^^ 0 

b-R-i g t itLK^tmu, mn<D&%:Zm&-tz>£ o ±ia^#$:^ 

L^^o Ob-R-I gt HER 3-1 g (DW^^^I-^, £ i: t^SHS ft 



(99) 0 0 1 -52397 1 

^-(0 b-R/HER 3)-M#»fiLfrO|&mtffl^(i^ J^T^il "9 sfefrtfc 
o K Mfc#WE2 9 3 Smm*. fJil-Ob-Rii, tt-HER3li, xi±±a 
L^ffi<9^ti^^JjL#H*iiT^o^^ o-y 2 6X14 1 8 * *>e« £ * it 
f«li:3-KLT^I>3o©7'77 5 KD N A fc J: ot#A Lfc 0 * it -eft 
<7>&x<7)tztbK, ft* a- MkDNAK#'*-*l«3- HkDN AoJt^fi% ft 
*#jfi-0 b-R /fit-H E R 3 -l#gt£in;ft<7>Bfi?!] L*v>-c* h o <t 9 
Hi : 3tLt, Fo:fr?>l*MU B>KMLT1 : 1 OJfc-e#A Lfc 0 12 //9<7> 
r-*/K*>:/?*3 KDNAtt, *v>T'J VWl* fr*/*) Ait *C «fc oT293S^fl& 
4iH^t^^(ca-transfected) t/c (Gorman, C. ,DNA Cloning, Vol .II, D.M. Glover, e 
d.,IRL Press, Oxford, p. 143(1985)) 0 ^<7>M<4> * > ^ K#&3LOif **&B 

y A (ProSep A.BioProcessing Ltd. ,UK)^ffl v>T*ffl^^tl^ U -t 

UixwXMmt lt, ^-(CD3/cD4)^/^^ti^mtM^aTc7)ii 

»>^ff Lfco MteS s **2 9 3 Sifflfl&fis 3o^7°97.5 KD N A s , ^T*? 
7 5 Kliffi-C D 3|£*> fit-C D 3 I g GifiSJL X\m~C D 4 I g Gi&& 

fc, 1*3- K<tDNAK#-T&ft*3- K-fbDNAOJt*»4, il^-CD 
3 I g G<D&m<?>tzit>Kftm2il%^'?Jb?>l «t $ K> 3 : 1 t Ltzo iJD/L 

fcU fcffift#H? :1« :«»*«3:l:3^^8:l:3|ni-coieffllt Lfco h-** 1 ? 
10^9(757*7^ 5 FDNAIi, SfcAflffc P B S L , ^^t'J^f* 

*->*Ait»CGonnan C.(1985) 5 _h|a)n J; l? 293S(||fe+K:*»A Ltz 0 Fc^ 



(100) 2001-523971 
mfcttltzzfvrJ VACProSep A.BioProcessing Ltd.,UK)^ 
H>T«i«^)5^ilSL, *LTPBS+C*fffl:-£*Lfc. 3-K7* 

K^)l/(Novex)-cm^*t|jL> Serva bluen «t aftfefcj: o TRT^-fk L fc 0 

K*jfc<f J: 9 KBHtefeflsLfc. fe»Lfcy;ni, ^*^-v^7» 
> v M - ? - CCS-670, BioRad)m: ot^^r-V >U ZLX 9 yj*? RUHkVl 
[jMoleciflar Analyst y 7 h 7 x 7K X oT5e*^ Lfco 

Cb3 K>W > + KigALfc#^(lttLfc)vyUl/74 Kfi#»i, ^rof 
>fT-^jft*Jt^:-J-4fci{>KtC:tH^S*LTV»*o -o<^7*f- h% K392/D39 
9'Qi> 7 6%^^fn^7-(|4, ^M#v 6 t * J: o 

(i4fi#v 11, v 1 2, SCFv 1 6) 0 ^< LT> -S##lt4*iv(*<7>» l 
M 2 U ^ 7*f - KM <D 9 >j* 9%/9y^9 RfflUf^ffl fcH iTf 4 * 

M<^£li, a**i4^rn^;i/*v-<GJK**J«j!jn*4fc&fc, Si L<£ 
\,\ /\ r n -7 ;w f- v - X ( i * * v ;b f- v - co j& fi£ * S'h < t -f 4 0 
M x. X , S&ftib w & ®rft##f J: o T 4 £ tt ^ r n -7 ;i/ f - v - *#ftft » 1 4 

: Jn:-MpViit-HER3 0 



(101) <tt*2 0 0 1 -52 397 1 

i^ttWO-t^g >A + K|B«Lfc#ft<l 1 «S^4D^#7^ 7* 
y { ) -<D&WO, ±fE^ £fflv\ jft-H ER 3 s c F vOVk fc Vl 7 5 7 WiWM* 
, k h hn>jjf#>f if^H:^-, c-Mp 1 fc*£<6"*-* 2 3 scFvTJt 
ttLfco 1 l©ft-HER3^o->©5o|l, 1 Xli^ftttlOM p 1 
n->*#ofcra-<BVi7 3/»Ey!l*&#1-*o 2 3offi-Mp l 

s c FvtW^7o|i, tfu-HER3*n-y*>-ofcfflCVL**#Lrt:(£5 
, ±f£> 6^i£#«0o Vh7 3 yRE?!ltt, flti^^-Mp l fcifc-H 
ER 3*n->$>Mfc4 0*^9 0 %*>H-tel" , *A'*#o, «t •j^Kffiit"*-* 

■£<D$fi-M pi scFv, 12B5 (Cenbank accession ruirber AC048775 ; jg; 
: 2 7 ) i: #tH E R 3 scFv^o-VH6 (Cenbank accession numbe 
r AG048774 ; : 2 8>»i, VLEyiJ&tffcRWfc&fca VhSB^J^ 

jfijffl1-* c :*l^scFv75^>Hi, £#Lfcg0Ktt-f &;£$&fc'^T 
^?Mv-^k#T-§£*n;-Mp l /Su-H E R 3 H M#Htt I g G#t#£4?l£gT & 
|WID<?L-4 J -/ rS£*#(iiCfa«Lfc)XO f Ci 3 K>'fVWi:ft^ 

*H«fc#*1-4L0©M«*»»t*fcftfc»RLrt:. 2o(?)XESfttVyi 
i$ft->**;i/7 4 KiB'fr'b4fc#*Lfc. L0t;i\ 1 lH^C 

i3«Hm-Ct>4 2o?)Hti:*»ALfc, I gG£»f^ ^nf^ 

DS-PAGEi:J:oTMU 0 
-S##H4I gG«L#CB s I gG)M0fef^ I g Gt«IC« 3 

Mp 1 tHER3 ECDt£®OW#fci£«&-*-*IftLfcffi-Mp 1/8E-HE 



(102) ^R2 00 1 -52397 1 

R 3 B s I gGtfuftoflfcbli, &TO»»)EL I SA^l^lflU, £X<D 
X^-CPB S*flr«4:fflv», 9 6 -9 x ;i/«(Maxisorp,Nunc)<7)^^ <^ i; wi> 
5^g/m1-eHE R 3-1 g GXIiMp 1 -I gGt-WSL, tt»L*^"C0.5% 
(w/v)BSAt:J:otl^H/n-^fkLfco *<&**0«>#MMix '£g#Y349C : 
T366S : L368A; Y407V/T366*W : S354'C££* % Io^L/:Fct^o|^) 

fet-M p 1 Xfifit-H E R 3 I g G fc-RI-fclft-M p 1 xJfi-H E R 3 B s I g 
Gt Lfco *40O«l#Ci fi9/«Oii, lf*f-XbHER 3~I gGX^ M// 
* t'y>-*-^7f^ 7 3/A*/l/**->^-*&^ft(Boehringer Mannheim)^ 
1:5000^$^ £K23t;-e 2 Mcr^i^-^H, 

(j^ flj^jg^CKirkegaard and Perry Laboratories, Inc., Gaithersburg, MD)n 

MLfca*), et-Mp I/S-HER3 B s I gGli, IJRKMp ItHE 
£-Lfc« ttlfcttLT, H^JL-Mp 1 £ 3&<7)tjv-H E R 3 I gGfi> IWLMH; 

%%t% <t> L r fi##|'r4t/L#(7>;FSI? *$ v> Tffl fclft L F « «*<C 

•£<£>Ch 3 Lewis, CD. £, (Lewis, CD, £> (1993)Cancer Immunol .Immi 

nother . 37 : 255-263, ^- «t I9 £fi& f * ffl ^ t tz ii 

&o IM&WfctiU i«J&*ttTyfc>f »i, 51 C r-MLfcS k-b R-3S^HB 
L - 1 0 0 *L-P*LA"rcC§K^HTB-30t 45509)£ [^X7x^ -« 

tLTt fSfflM'JV/^lUotiffLfco L^Lft* 1 ?), Lewis^t^^ 
19, V I L-2TiSttikStL&^o£ 0 



(103) #^2 00 1 -52397 1 

Ch 3 ^#S354:T36GW&tfY349C ; T366S ; L368A ; Y407V|j % Carter t> (Carter 
,P. t, (1992)PNAS USA 89: 4285-4289) ^ X *) SL& 2 tltz K h it^rH E R 2 fctft, 
huMAb4D5-5oHfil4'^»J'(i^#AL^o flftmLfcX^aFcfJ*^ 
ttfamt. H E R 2 -^MSIILMK, SK-BR-3u J;t)ADCC 4'T*MlS>ffe 
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mm 

( 1 ) -jfttft« : 

(i) tHIA:^x$>r^, On-^lz-r^F 

(iii) BE5!|©» : 2 8 

(iv) ft/ft 

(A) ttfilf : ^x*>-x-V -f >3 — F 

(B) 7, h U — h : 1 T-(-'I?'I- 

(C) f(?:-y-^X tf> 

(D) m : * 'J7t^-7 

(E) S : 7^ 'J*<&*H 

(F) : 9 4 0 8 0 

(v) 

(A) feSffcJBit : 3 . 5>f>*-, 1. 44Mb7D9K-T-f^ 

(B) 3>tfa-^- : IBM PC 3>-M— 

(C) *Al/-fo^>XfA: PC-DOS/MS-DOS 

(D) V7^i7:WinPatin(yi^>r^) 

(vi) mmm?-? : 

(A) : PCT/US 98/08762 

(B) ffig^B : 1 9 9 8*P4J3 3 OB 

(C) : 

(vh) ftaimp^-^ : 

(A) m*KS^ : 0 8/8 5 0 0 8 5 

(B) tfJMB : 1 9 9 7 5 2 J5 5 B 
(viii)tt*IAtt« : 

(A) : 3>U— , f -f 7 K U - 

(B) : 3 6 , 4 8 7 
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(C) :P1099R2PCT 
( i x ) ?> Vn \ a. =. T - *s a > ft $ : 

(A) miS : 6 5 0/2 2 5 - 2 0 6 6 

(B) rU7?-y?X: 6 5 0/9 5 2 - 9 8 8 1 

( 2 ) S9j« : 1 ©ft $ : 
(i) BBai©«f«: 

(A) gE*l©£3 : 3 6Jg^*f 

(b) wmom -.mm 
(O tg©& : -*m 

(D) h*DS/'- : fi^tt 
(xi) ifflvmm : EWM : 1 : 

CTCTTCCCGA GATGGGGGCA GGGTGCACAC CTGTGG 36 

( 2 ) g^js-t : 2 ©m$s : 

(i) &F}<Dttm : 

(A) EBKBg* : 2 lttS*f 

(b) £9u<DS : mm 

(C) : -*« 

(D) htfD^-ijggW 
(xi) E*l®fMII :EEJM : 2 : 

CTCTTCCCGA CATGGGGGCA G 21 

( 2 ) S5U#-9 : 3 ©tii*g : 
(i) E?J©ft®: 

(A) E?'J©££ : 2 li&Stt 

(b) e#j©si : mm 

(C) : -*«fl 

(D) h*D*-:K8MK 
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(») timvmm : mm* : 3 : 

GGTCATCTCA CACCGGGATG G 21 

( 2 ) mm* : 4 Offiffi : 

(i) rnmomm 

(A) Un<D&tS : 2 4J££*J 

(b) mnom -.mm 

(C) 0|® ft : -*« 

(D) h#Dt;-: fitttt 
(xi) iS5iJ©M : KJ3J#^ : 4 : 

CTTG3TCATA CATTCACGGG ATGG 24 

( 2 ) B3*|#^ : 5 0>mn : 
(i) E5(|©Wfa: 

(A) ESI ©53 : 3 0i&S*f 

(b) mmm : Mat 

(C) 8i©& : -*« 

(D) h*Pv- : gggft 
(xi) gBSJ©t¥lffl : K*!H&^ : 5 : 

CTCTTCCCGA GATGGGGGAC AGGTGTACAC JO 

( 2 ) mm* : 6 ©tg« : 

(i) eaiatttn : 

(A) ge?'J©:Bt£ : 2 lttSft 

(b) : mm 

(C) &©& : -*« 

(D) h*P^- : g|j|>R 

(xi) micomm mm* : 6 : 

GCCGTCGGAA CACAGCACGG G 21 



(107) 

( 2 ) : 7 CDtfffi : 

(i) ®W(Dttm : 

(A) SE^JCD^^r : 3 9£S*t 

(b) 82^0^ : mm 

(C) : 

(D) hXait- : mffift 
(xi) mW<Dm® : IH^JS^ : 7 : 

CTGGGAGTCT AGAACGGGAG GCGTGGTACA GTAGTTGTT 

( 2 ) mm^ : 8 (Dmm : 
(i) BBJ>J©ft»: 

(A) iE*>J©g£ : 3 3J££*f 

(B) IB?'J©S :«S 

(C) g|cDi& : 

(D) h^Di;- : j££tt 

(xi) mivmm •. mm^ 8 ■. 

GTCGGAGTCT AGAACGGGAG GACAGGTCTT GTA 33 

(2) IE^iJ#^ : 9CDM48 : 
(i) R*l0*Sr» : 

(a) mmv&z : 2 

(b) mnow. :tm 

(C) : -*ffi 

(D) h^Di^-: ggitf* 
(xi) RgJOftiffl : IB?!i#^ : 9 : 

GTCGGAGTCT AG AC AG GGAG G 21 

(2) i2?ij#^ : 1 0(Omm : 
(i) ilMCDftm : 



(108) 

(A) iB?iJ©|l£ : 2 

(B) EfllOS! :«« 

(C) gj©& : 

(D) btfDS;-: Sffitt 

(xi) lE5U©£Mffl : ga^J« : 10: 

GCCGTCGGAG CTCAGCAOGG G 21 

( 2 ) k#i« 1 1 ©mia : 

(0- RSU©«« : 

(A) E?iJ©&£ : 2 4ffiS# 

(B) iS?iJ©M : tt& 

(C) ^(D|gt : -*« 

(D) htf : 

(xi) £8J<Z>i$M : g2?'J#^ ill: 

GGGAGGCGTG GTGCTGTAGT TGTT 24 

(2) fiJ*J« : 1 2fflfSa : 

(i) : 

(A) £9>JCDfi$ : 3 8££tt 

(B) ffi?ij©^ : {gg* 

(O t§©& : -*m 

(D) h^Di^- : g|S« 

(xi) mnconm •. mm^ : 12 : 

GTTCAGGTGC TGGGCTCGGT GGGCTTGTGT GAGTTTTG 



( 2 ) EM* : 1 3 ®fl!ffi : 
(i) IE9J©1#ja : 

(A) gB?iJ©H£ : 8 2 lJfiat** 
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(b) mworn :mWL 

(C) ttOft : 
(d) b*aV-:mmft 
(xi) i29J<D3^» : S2^lJ#^ : 1 3 : 

AACGCGTACG CTCTGAAAAT GGCCGACCCG AACCGTTTTC GTGGTAAAGA 50 
TCTGGCTGCA CACTACGGCC AGCCGCGGGA ACCTCAGGTG TATACCCTCC 100 
CACCGTCTCG AGAAGAAATG ACTAAAAACC AGGTCTCTCT GTGGTGCCTG 150 
GTCAAAGGTT TCTATCCGAG CGATATCGCC GTGGAATGGG AAAGCAACGG 20 0 
TCAACCGGAA AACAACTACA AAACCACTCC ACCGGTGCTG GATTCTGATG 250 
GCTCCTTCTT TCTGTATTCG AAHCTGACCG TTGACAAAAG CCGTTGGCAG 300 
CAAGGCAACG TTTTCAGCTG TTCTGTTATG CACGAGGCCT TGCACAACCA 350 
CTACACCCAG AAAAGCCTGT CCCTGTCTCC CGGGAAATAA GCTGAGGCTC 4 00 
CTCTAGAGGT TGAGGTGATT TTATGAAAAA GAATATCGCA TTTCTTCTTG 4 SO 
CATCTATGTT CGTTTTTTCT ATTGCTACAA ACGCGTACGC TGGGCAGCCC 500 
CGAGAACCAC AGGTGTACAC CCTGCCCCCA TCCCGGGAAG AG ATGAC CAA 550 
GAACCAGGTA AGCTTGTACT GCCTGGTCAA AGGCTTCTAT CCCAGCGACA 6 00 
TCGCCGTGGA GTGGGAGAGC AATGGGCAGC CGGAGAACAA CTACAAGACC 6 50 
ACGCCTCCCG TGCTGGACTC CGACGGCTCC TTCTTCCTCT ACAGCTTTCT 700 
CACCGTCGAC AAOAGCAGGT GGCAGCAGGG GAACGTCTTC TCATGCTCCG 7 50 
TGATGCATGA GGCTCTGCAC AACCACTACA CGCAGAAGAG CCTCTCCCTG 800 
TCTCCGGGTA AATAGGGGCC C 821 

(2) : 1 4©ffif« : 

(i) jsmvm : 

(A) m&\®&$ : 5 07^® 

(b) w&iom :ti;& 
(d) yxuv- : mm 

(xi) §lW(D¥tffl : ffifll*5 : 1 4 : 
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«f*2 0 0 1 -5 2 3 9 7 1 



Ser Asn Arg Phe Ser Gly Ser Lye Ser Gly Asn Thr Ala Ser Leu 
15 10 15 

Thr He Ser Gly Leu Gin Ala Glu Asp Glu Ala Asp Tyr Tyr Cys 
20 25 30 

Ser Ser Tyr Thr Thr Arg Ser Thr Arg Val Phe Gly Gly Gly Thr 
35 40 45 

Lys Leu Thr Val Leu 
50 

( 2 ) : 1 5 ©«« : 

(i) %m<D®M : 

(A) K*y©fi£ : 50?5;i 

(b) %m<Dm :7$.;m 
(d) h^D^- : mm 

(xi) mXDmm :PJ«? : IS ; 

Ser Asn Arg Phe Ser Gly Ser Lys Ser Gly Asn Thr Ala Ser Leu 
15 10 15 

Thr He Ser Gly Leu Gin Ala Glu Asp Glu Ala Asp Tyr Tyr Cys 
20 25 30 

Ser Ser Tyr Thr Thr Arg Ser Thr Arg val Phe Gly Gly Gly Thr 
35 40 45 

Lys Leu Thr val Leu 
50 



( 2 ) iayij#^ : 1 6 ©fif« : 

(i) muomtL : 

(A) E5U©ft3 : 5 0?^g 

(b) mwm :7>;s 

(D) 

(xi) Sfll<Dt¥ffl :BW»* : 1 6 : 

Ser Asn Arg Phe Ser Gly Ser Lys Ser Gly Asn Thr Ala Ser Leu 
15 10 15 

Thr He Ser Gly Leu Gin Ala Glu Asp Glu Ala Asp Tyr Tyr Cys 
20 25 30 



(131) 



#«2 0 0 1-5 2397 1 



Ser Ser Tyr Thr Thr Arg Ser Thr Arg Val Phe Gly Gly Gly Thr 
35 40 45 

Lys Leu Thr Val Leu 
50 



(2).E9JM : 1 7©t»« : 
(i) m\<OftQL: 

(A) iE?tl<Z)5$ : 5 07Ui 

(b) wMom :T<;m 

(D) htfDS;- : 
(a) E5UO^« : : 1 7 



Ser Asn Arg Phe Ser Gly Ser Lys Ser Gly Asn Thr Ala Ser Leu 
15 10 15 

Thr lie Ser Gly Leu Gin Ala Glu Asp Glu Ala Asp Tyr Tyr Cys 
20 25 30 

Ser Ser Tyr Thr Thr Arg Ser Thr Arg Val Phe Gly Gly Gly Thr 
35 40 45 

Lys Leu Thr Val Leu 
50 



( 2 ) Rftl*3 : 1 8 Qffitt : 
(i) EflJOrta : 

(A) mW&H :5 07;7S 

(b) mvwmiTism 
(d) h*-o^- : mm& 
(«) mnomm : e*j« : l 8 : 

ser Asn Arg Phe Ser Gly Ser Lys Ser Gly Asn Thr Ala Ser Leu 
l 5 10 15 

Thr He Ser Gly Leu Gin Ala Glu Asp Glu Ala Asp Tyr Tyr Cys 
20 25 30 

Ser Ser Tyr Thr Thr Arg Ser Thr Arg Val Phe Gly Gly Gly Thr 
35 40 4 & 

Lys Leu Thr Val Leu 
50 



(112) 



0 0 1 -5 23 97 1 



( 2 ) : 1 9 Qfftfli : 

(i) E5II©««: 

(A) ffiJUOftS : 507*y® 

(B) W\<DW :7i;m 
(D) h*ns?-:KHB* 

(xi) mnonm ■. mm •■ i 9 : 

Ser Asn Arg Phe Ser Gly Ser Lys Ser Gly Ser Thr Ala Ser Leu 
15 10 15 

Thr lie Ser Gly Leu Gin Ala Glu Asp Glu Ala Asp Tyr Tyr Cys 
20 25 30 

Ser Ser Tyr Thr Thr Arg Ser Thr Arg Val Phe Gly Gly Gly Thr 
35 40 45 

Lys Leu Thr Val Leu 
50 

(2) 1E9'J#^: 2 0(Dmn : 
(i) £$y®tt«: 

(a) mmofkz : 5 or urn 

(b) ga*i©s : y^ym 
(d) h*Dv- : 

(xi) : E5U W : 2 0 : 

Ser Asn Arg Phe Ser Gly Ser Lys Xaa Gly Asn Thr Ala Ser Leu 
1 5 io . 15 

Thr He Ser Gly Leu Gin Ala Glu Asp Glu Ala Asp Tyc Tyr Cys 
20 25 3D 

Ser Ser Tyr Thr Thr Arg Ser Thr Arg Val Phe Gly Gly Gly Thr 
3S 40 45 

Lys Leu Thr Val Leu 
50 

( 2 ) : 2 1 ®ffi!R : 

(i) £81<2)£tt: 

(A) ga£ij©fi<* : 5 07Ui 



(113) *JJt2 0 0 1 - 5 2 3 9 7 1 

(b) m>i(om :Ti;m 

(D) h*Di?-:fitttt 
(xi) g2?ij©pa : IB?U#"§- : 2 1 : 

Ser Asn Arg Phe Ser Gly Ser Lys Ser Gly Aan Thr Ala Ser Leu 
15 10 15 

Thr lie Ser Gly Leu Gin Ala Glu Asp Glu Ala Asp Tyr Tyr Cys 
20 25 30 

Ser Ser Tyr Thr Thr Arg Ser Thr Arg Val Phe Gly Gly Gly Thr 

35 40 45 

Lys Leu Thr Val Leu 
SO 



( 2 ) K*J*-S : 2 2 <D\nWi : 

(i) mm<Dtm. •. 

(A) @3?iJ©JI£ : 5 07^1 

(b) mv\<Dm -.Turn 

(D) h#DS>-:g«MK 

(xi) um<Dum : mm^ ■. 2 2 



Ser Asn Arg Phe Ser Gly Ser Lys Ser Gly Asn Thr Ala ser Leu 
15 10 15 

Thr He Ser Gly Leu Gin Ala Glu Asp Glu Ala Asp Tyr Tyr Cys 
20 25 30 

Ser Ser Tyr Thr Thr Arg Ser Thr Arg Val Phe Gly Gly Gly Thr 
35 40 45 

Lys Leu Thr Val Leu 
SO 



( 2 ) KlflJM : 2 3 CDfflMH : 
(i) EM<D*MR : 

(A) G9ja>£<* : 6 2 7^yj 

(b) mwm 

(D) htfnry- : figltt 
(xi) BMOWIB : : 2 3 
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Ala Asp Ser Val Lys Gly Arg Phe Thr lie Ser Arg Asp Asn Ser 

15 10 15 

Lys Asn Thr Leu Tyr Leu Gin Met Asn Arg Leu Arg Ala Glu Asp 

20 25 30 

Thr Ala Val Tyr Tyr Cys Ala Arg Asp Asn Gly Trp Glu Leu Thr 

35 40 45 

Asp Trp Tyr Phe Asp Leu Trp Gly Arg Gly Thr Met Val Thr Val 

50 55 60 

Ser Ser 
62 



(2) B3*!l#-§ : 2 4<DM : 
(i) 

(A) fSm<D&if : 6 27^1 

(B) mw<Dm -.rum 

(D) h*Dv- : jiffift 
<xi) Wmomm :EW« : 2 4 : 



Asn Pro Ser Leu Lys Ser Arg Val Thr lie Ser Val Asp Thr Ser 

15 10 15 

Lys Asn Gin Phe Ser Leu Lys Leu Ser Ser Val Thr Ala Ala Asp 

20 25 30 

Thr Ala Val Tyr Tyr Cys Ala Arg Val Asp Leu Glu Asp Tyr Gly 

35 40 45 

Ser Gly Ala Ser Asp Tyr Trp Gly Gin Gly Thr Leu Val Thr Val 

50 .55 60 

Ser Ser 
52 



(2) IBJWt: 2 5<Z>tiHH: 
(i) £$l®tttt : 

(A) IS?iJ<D^£ : 1 07757^ 

(B) £3I<Z>£ :7^;m 
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(D) YKaV- : £tBft 

(») mmcmm : KaiM : 2 5 



Asp lie Gin Met Thr Gin Ser Pro Ser Thr Leu Ser Ala Ser He 
15 10 15 

Gly Asp Arg Val Thr lie Thr Cys Arg Ala Ser Glu Gly He Tyr 
20 25 30 

His Trp Leu Ala Trp Tyr Gin Gin Lys Pro Gly Lys Ala Pro Lys 
3S 40 45 

Leu Leu lie Tyr Lys Ala Ser Ser Leu Ala Ser Gly Ala Pro Ser 
50 55 60 

Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr He 
65 70 75 

Ser Ser Leu Gin Pro Asp Asp Phe Ala Thr Tyr Tyr Cys Gin Gin 
60 85 90 

Tyr Ser Asn Tyr Pro Leu Thr Phe Gly Gly Gly Thr Lys Leu Glu 
95 100 105 

He Lys 
107 

(2) : 2 6©m$S : 

(i) £9J<Z>f9ft: 

(A) i3?'J«:S£ :2617?yi 

(b) mtwm :7$;m 

(D) h*Pv- : iSmtt 

(xo mw<D&m : emm : 2 6 : 

Asn Ala Tyr Ala Leu Lys Met Ala Asp Pro Asn Arg Phe Arg Gly 
15 10 15 

Lys Asp Leu Ala Ala His Tyr Gly Gin Pro Arg Glu Pro Gin Val 
20 25 30 

Tyr Thr Leu Pro Pro Ser Arg Glu Glu Met Thr Lys Aen Gin Val 
35 40 45 

Ser Leu Trp Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp He Ala 
50 55 60 

Val Glu Trp Glu Ser Asn Gly Gin Pro Glu Asn Asn Tyr Lys Thr 
65 70 75 
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Thr Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser 

80 85 90 

Lye Leu Thr Val Asp Lys Ser Arg Trp Gin Gin Gly Asn Val Phe 

35 100 105 

Ser Cys Ser Val Met Hie Glu Ala Leu His Asn His Tyr Thr Gin 

110 115 120 

Lys Ser Leu Ser Leu Ser Pro Gly Lys Xaa Met Lys Lys Asn lie 

125 130 135 

Ala Phe Leu Leu Ala Ser Met Phe Val Phe Ser lie Ala Thr Asn 

140 145 150 

Ala Tyr Ala Gly Gin Pro Arg Glu Pro Gin Val Tyr Thr Leu Pro 

155 160 165 

Pro Ser Arg Glu Glu Met Thr Lys Asn Gin Val Ser Leu Tyr Cys 

170 175 180 

Leu Val Lys Gly Phe Tyr Pro Ser Asp He Ala Val Glu Trp Glu 

185 190 . 195 

Ser Asn Gly Gin Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val 

200 205 210 

Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Phe Leu Thr Val 

215 220 225 

Asp Lys Ser Arg Trp Gin Gin Gly Asn Val Phe Ser Cys Ser Val 

230 235 240 

Met His Glu Ala Leu His Asn His Tyr Thr Gin Lys Ser Leu Ser 

245 250 255 

Leu Ser Pro Gly Lys Xaa 
260 261 



(2) iEWM : 2 KD^m : 
(i) E*J©«f« : 

(A) mn<DM$ : 7 1 7ttS*J 

(B) IJiJOS :«« 

(C) moWL : 

(D) htfpy- : OSfBtt 
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(xi) mtcomm : E5u« : 2 7 : 

CAGGTGCAGC TGGTGCAGTC TGGGCGAGGC TTGGTtCGGC CCGGGGGGTC 50 
CCTGAGTCTC TCCTGTGCAG TCTCTGGAAT CACCCTCAGG ACCTACGGCA 100 
TGCACTGGGT CCGCCAGGCT CCAGGCAAGG GGCTGGAGTG GGTGGCAGGT 150 
ATATCCTTTG ACGGAAGAAG TGAATACTAT GCAGACTCCG TGCAGGGCCG 200 
ATTC AC CATC TCCAGAGACA GTTCCAAGAA CACCCTGTAT CTGCAAATGA 250 
ACAGCCTGAG AGCCGAGGAC ACGGCTGTGT ATTACTGTGC GAGAGGAGCA 300 
CATTATGGTT TCGATATCTG GGGCCAAGGG ACAATGGTCA CCGTCTCGAG 3 50 
TGGTGGAGGC GGTACAGGCG GAGGTGGCAG CGGCGGTGGC GGATCGGACA 400 
TCCAGATGAC CCAGTCTCCT TCCACCCTGT CTG CATCTAT TG GAGA GAGA 4 50 
GTCACCATCA CCTGCCGGGC CAGCGAGGGT ATTTATCACT GGTTGGCCTG 500 
GTATCAGGAG AAGCCAGGGA AAGCCCCTAA ACTCCTGATC TATAAGG CCT 5 50 
CTAGTTTAGC CAGTGGGGCC C CATC AAGGT TCAGCGGCAG TGGAT CTGGG 6 00 
ACAGATTTCA CTCTCACCAT CAGCAGCCTG CAGCCTGATG ATTTTGCAAC 6 50 
TTATTACTGC CAACAATATA GTAATTATCC GCTCACTTTC GGCGGAGGGA 7 00 
CCAAGCTGGA GATCAAA 7iy 

(2) : 2 8<Dmm : 

(i) tifflVftm : 

(A) BH#J©fi3 : 7 3 2Jfi£*t 

(B) mW(DW :M 

(c) m<z>& : -*« 

(d) h**Di;- : mmvt 

(xi) mwcomm : mm^ 2 8 : 

CAGGTGCAGC TGGTGCAATC TGGGGGAGGC TTGGTACAGC ATGGAGGGTC 50 
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CCTGAGACTC TCCTGTGCAG CCTCTGGATT C&CCTTCAGT AGTTATGAAA 100 
TGAACTGGGT CCGCCAGGCT CCAGGGAAGG GGCTGGAGTG GGTCTCAGGT 150 
ATTAGTGGTA GTGGTGGTAG CACATACTAC GCAGACTCCG TGAAGGGCCG 200 
GTTCACCATC TCCAGAGACA ATTCCAAGAA CACGCTGTAT CTGCAAATGA 250 
ACAGACTGAG AGCTGAGGAC ACGGCTGTCT ATTACTGTGC GAGAGATAAT 300 
GGGTGGGAAC TAACGGACTG GTACTTCGAT CTCTGGGGCC GGGGGACAAT 350 
GGTCACCGTC TCCTCAGGTG GAGGCGGTTC AGGCGGAGGT GGCAGCGGCG 4 00 
GTGGCG GATC GGACATCCAG ATGACCCAGT CTCCTTCCAC CCTGTCTGCA 4 50 
TCTATTGGAG ACAGAGTCAC CATCACCTGC CGGGCCAGTG AG GGTATTTA 500 
TCACTGGTTG GCCTGGTATC AG CAGAAGCC AGGGAAAGCC CCTAAACTCC 55 0 
TGATCTATAA GGC CTCTAGT TTAGCCAGTG GGGCCCCATC AAGGTTCAGC 600 
GGCAGTGGAT CTGGGACAGA TTTCACTCTC ACCATCAGCA GCCTGCAGCC 650 
TGATGATTTT GCAACTTATT ACTGCCAACA ATATAGTAAT TATCCGCTCA 700 
CTTTCGGCGG AGGGACCAAG CTGGAGATCA AA 732 
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*ft-P;M>te<&K*-f >tt, (i) v/uf-v — ftF*>f hKStrtfV'* 
^FW-WilWIFMVSl? (i i) «0©TOK>>f 

(ifH 1 Wgif^ >f y^tt±tm2 VfH'K.ti&L* 
xm : 

( i ) ±ia*°';^7°f- Kfc««Xtt««*3- KLT^*#«*£tMt±ilM& 

(i i) mfe±fflh&%mm^b%m®%mmz®ut2>zk. 
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2. ±.m%l<n#i)'<zf1-V<DV)\'?-?-itVM KLT^SMX 



-fb K> KUv^««^, ±ffi» l Xfi# 2 <7>* c <; ^7?- K<o**i 
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mixm ( i ) ©it: 

<£ W$ft1ll«§**#*&8^&*#o7 5 J: 

5. 77-vf^7 , l/-I«CJ:oT, v;Pf-v-lb 

6. «fc «9*S4««S***1-*»A»a6^ T^-^CRX 7x^77 
->(f). fny>(Y), F l J7'h77>(W), -< V D v > ( I J&tftM v > 

7. 7V*s>tG\ 79->Ca), 

-truces), hi/*->CT)atf><u >cv)*&&*»#&«#3*i, b.ose» 
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8 . tg$ i & # » 2 (7)*° u * 7-f- it-ptiSLfrs* k> w > *-£trft$« 

9. HlSCFi2^*^yfK!lWil> Ch 3 > £ I g GSe# 

o 

11. 1*1 (i) i:ftfft4IH*Hi:^ ii"C±!B«Sl5& j m±fllliart 

1 2 . zti<?ti<nmm^g. k> >r >#m-T**i**3i 1 

1 3 . IMI^tWI 1 <7>««8<irg 4 V fc * 2 <9lifl << > 

1 5. S(»iso f *2oe«wsEK^'f >wj?%< bi>9 5%<7)7<;mm- 

tt^tt^M 1 4 !2«c<7)^o 

1 6 . ffftfl 1 |E«<0*tfeU J: o TS^ ? *lfc£*#JMHft*« 

17. < fc <> 2 <7?M^^^^ >f > «r*tr^*»IMH«:#T* •? , - £ 

yf- Ko-si5-c?**M«Br^K^>f vjtf (i i) eawnrsK^w 

2 <7)|S^ K> > »i, $ 2 co*°'J ^7°f- K<*>$ 2 <7)S@nT^ K> >f > Sr 
^ jK 'J ^ ^ K »i ±f E"? - v — fb K * A > <^^£ft ffl <t o T v ;i/ f- v - it 
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4 19 * jao±ian 1 (7)^ w ±k* 1 -< 1 <D®mvs 

1 8. S»l<7>^ , ;^^f-K<7)-7;i/^-7-'fbK^^>X(i^^2^^ , ;^7'f- 

1 9. ±K» 1 Xttfc 2 Kw^*L-etiov;uf-7— fk 
±ffi* 1 Xfifl 2 nXVi-f* K^^^<7)v;vf-v-<k K> ^ojlif* 

2 0. ±fE*°'J^7 , f- K<7)t ;uf-v-<fk^\ £P^<Z>£fefflMffi£3-*J.o 

•f K^^v-ffc K> -f 1 8 fi*<&£S4f JMtffifto 

2 1. »fttet^f!* s , ^l^S 7 5 / s^ii a ^ 2 W "J 7"f K4> 

22. #^we«Br^K>^>?&«igt:"e**ii*ai 7iE«<o^fi##ittfcvffco 

2 4. fft£ 1 2 OgttUrg -Y < i: 1) 9 O%(075 7 KE?!I 

|i*l-H4£#-raSt*8 2 3!E«w£fi#ll14ffi#o 

25. 1 & w 2 ?)giprf 4 yawn < ti>9 5%<D7 < ; m&m 
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2 6. w*ai 7ie®<^#fi##it4£i;#t* j t' ■jt^^^sm^ 

2 7. H*«l 7fE««>^*#Jlim#*3- KLTV»*«K*^tr1t±/HH&o 

2 8 . fe±mmm%W)y>)m&x~$>z>m$.M 2 7tm<D^i.m^ 0 

2 9. *i©fl^K8'fr*4*i*>8'frK*>f yh%2<n%={-\z.m^-t^%2 
( a ) * 1 <^E*Brg K> W > i: v v — (k K> >f > *£tr # l^#'J^y 

o±ien 1 &y ? *2<7)*' , j^7^ Ko-eti^tLo^^^-v-'fbK^-f v«u ±ie 

tit, ±12^ 1 S^l 2 > ^i^tS J: 1 S^i 2 ^) ^ 7" 

( i i ) $ 1 <&iJrMtt-3 - vimwi t#2 <7)ns&mm-3 - wmm 
*m$i-f&zt, z.zx*m%iiJ5i.v%2<D-f>immm&s.\<*Kg%*), 
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33. tiiMi 2 ^-/^ K*«w:-»e* * y zzti-zti^tt r$ 

3 4. «:#jgirK>>f >#C 3 K^W 3 3 #ffio 

3 5. Sb#g#K^>f h I gG^^^nsTO3 3IE«<7)^ 

o 

36. i:foTl«HJl^«2 9 Mo^So 

3 7. (i i) KftoT»R?*l*i*ffl2 9lS«0^feo 

3 9. Rftl 2 OHrSSe<i*«^4 < (> 9 0 %<t>7 5 / *E9im-1ft* 

4 0. ^1X^*2 OUTgefifll^fc <H95%<?)7^ mSB^JI^-tt^ 
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4 2. ±|E*°U^7°f- K^v^f-v-'fb*^ R-^f-^-'fkK^'f >MV£M 
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43. zn?ti<Dmmai£} t f( >4>mc?$>2>m$.&4 is*©**. 

4 4. @E»lSy f *2©g*fth'>'f >3^2^H*«:4*«, L^L^^<t 

4 5. &$ 1 STO 2 c7)gllPT'S K> -f <H90%(7)75y ^Be^lJ 

4 6. |R»l»tf»2oe«^rSEK^'f >»'3:< fc i> 9 5 %<*5 7 5 yKBBfll 

4 7. R££#J*1*Sl#5&«, h l^f-VHr^-ECDCO b-R>/Jfc 
-t h H:y^-fD-»^t-ifHER3S^-t h hn>Wxf>i/-b 
■/*-^n->>*^--tr (Mp 1 ) /ft-fc M/-k7 , ?-fnv>^ft-lfHE 

4 8. ifc-fc M^7'f->Hr7'^-ECDC0b-R)/tiL-H ^t7?-fo 

-if(Mp 1 H/t7^-fDv/y+t-f?HER3 S 

iR 3 *l* mtH 1 7 f£«^£M##lt4i/L#o 

4 9. »*«4 8ia«0#M#Rtttt:#i:S'»«:*trifiJ**o 

5 0. &#fi#8t9ijfi<M\ Ift-t M'"7>:'H:7*-ECD(0 b-RVfiu 
-fc hl/-fey^-fov/>^ft--fHER3 S fl-k h hnv**^xf>H: 
7 P ^-f-n->>#^--tf (Mp 1 )/fct'fl:M^-t7'^-f-a->>Jrt--tfHER 

0 ] W 1 3 # 2 2 2 0 (2001. 2. 22) 
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sAb) »i, J >\£ V nfcitM > e^<7)^^»ri3 J: r^r&^lc^S^W'fk 

#1$;^mx-&2> (Fanger^ Cr i t. Rev. Immunol. 12 
: 1 0 1 - 1 2 4 (1 9 9 2)),, No I an^ Biochem. Biophy 
s. Acta. 1040:1-11 (1990) it, BsAb Kffl-f2>®,<DW:M 
'MmZtmt&o BsAbfi. $l&&7y^^fflS*i&6ll£@5E 

^1-^>^«i)^«^1-^i^^T'§i»o £*l£Ml-&£fi!>K, BsAb©-^ 

•Ci, IS^iaJiiffifl^D^^o B s Ab©i?-^7-i 

* H amm e r 1 i n g fc, J. Exp -Med. 128:1461~1473C 
1 9 6 8 )KJ:oTfeSc3tl£^^.jtI g G/Si7x'Jf >B s Ab^i tl 

& o 

*-^5f-(r^M^->^-lf (HRP) «r5>O r t*^*>K*)-J-4li'& 
#Htt£#1-&B s A b tzffl%Z*lX\t>Z> 0 BsAb KP1-£Sll<?>«fc& 

Absi^R?*ltv»4 -%<DB b A b litt^Wjltt'? h U ? 

^-^li^glt^tsCNo lan?, (±IE) 
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tf h o tzit>KtilKl-t2> Z ttfTZ & (S o n g s i v i l a i h 

, Clin. Exp. Immunol. 79:315(l990)) o BsAb?> 
Z<D£ 9 &M6M£ffl££^K1-;i>;tfcK > B s A b<D-1j<r)7-^\t, M^m 
m.m k&&+Z>ZtWCZ, i> 1 — ~fi<F) 7 — -Mi % & Jitttiffll k®®K 

Um*®mLX, Le D o u s s a 1 fef±, &mUmify& X tftfMflR ( t h 
r y o i d) 1fy<Dfam%LWfc&^m%B s A b£ft§2L£ 0 -<7>B s A b fi 
> #>MffiI§C (CEA) t^-&1"-i)7-A^-^H^L> -yxf U> HJ7 3 
(DPT A) t^tl>7-A^^-Ji:tt^o L e D o u s s 
al<bx Int. J. CancerSuppl. 7:58-62 ( 1 9 9 2) *3 
Jrtf'L e Dou8salfexJ.Nucl.Med. 34:1662-167 
1 ( 1 9 9 3) £#SS 0 S t i c k n e y hit, ifclt&^aj LT C E A 

li> CE A^^Ch KnJf->xfWf|-^>yA'-EDTA (EOTU 
BE) t^-^-T^B s A b £fE$<1-& 0 St ickney^ Cancer R 
es. 51:6650-6655 (1991) £#Mo 

\f2^Z>ZktfX~ZZ> 0 ZcdJ: ? LT, F c 7 R I I I (£/fcl±* 

CD 1 6) 6 -M#IM4ffi#tiU tf*9H9- (NK) 

(lgl) mife.KX'DXj y\z hu-?v>mmmm%iMZMfr-f2>zk 

A ^lf#-C«*lf}8tKiih-r40Ka*»-C*4i4:* f Wfe^t$*Lfc 
, Segal^ Chen, Immunol. 47:179 ( 1 9 8 9) fcitf 
Segals #">e>&!ftl^tof&Sfc (Biologic Therapy of 
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Cancer) 2(4), DeVi ta bffi^ J. B. LippincotU 
Phi ladelphiad 992 ), 1 Ho PH*fc, F c y R I I I t£&-t 
HER 2 Hr 7** - H^^l"^ & •) -#07 - A t 

~m<wmmn.m\ her 2^^^j^i-?>^m«^*3 «t mimmttem-t 

&tzsbK$%2titZo Ch s e i h -M Cancer Research 
52:6832-6839 (1992) tf'W e i n e r Cancer 
Research 53:94-100(1993 )) 0 -fi#M'ffiiit#Ji i 
, TfflJ&fc J: 4M*B^« *« r£#*tett/*tt, T«BJ9& 

±<0CD 3fc##*MW^fifc»£'3**o ftp 1 8 5 HERJ ^^^L7t^C 
D3H44^KK MtStlfcF (ab') *B sAb^fffiLt, T*fflfl&OfI 
fiMbri*, HER 2 l^*^^-*il«lllift1-4«»«ll&*«fl|-r4fc*K:fffc*L/t 
, Sha ! abyf>, J. Exp. Med. 1 7 5d): 2 1 7d 9 9 2) 0 - 

©,ftf<«, JfiCD 3/tmm (MOC3 1) <&n4#HffiK#"?««fl:3itfcf& 
tt-ftTU^A^SrftAI-SittwiofftfciaSiifeo deLe i j h, 
Mt£tivffc£ J: ^I«Kb*ffll&cofflmm«ttJ> Romet-Lemonne, Fa 
nger^iVSegall, Lienhart (1991) 249 Ho filto-fk 

3Rtt*m^>Jii*-eo«:c d 3 /Etc d i 9 -i#ji«#o»K^#ft&f*J& 

KfcvT, *^<7)«MM<7)^:^'5:^ ! bf fc&JfcStlfco C 1 ark^ T 
rfi4fftttJK#* J: CfttJW^biWII&WlBJj&flltfttJ > Romet-Lemonne 
, FangeriiWSega II, Lienhart (1991) 24 

3 Ho B s A b^t&JfcWjSfflfcMLTfiK roesen^ Cancer Im 
munol. Immunother. 37:400-407(1993 )> K r o 
e s e n Br. J. Cancer 7 0 : 6 5 2 - 6 6 1 d 9 9 4 ), 
Weinerf), J. Immunol. 152:2385 (1994) i>$fz 
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, (tffl/Ltf, H I V 1 )^ )V7.~t tz fi'f y 7 )Vx.y*f^ <i )V 

7,ti:t'<D74 )l7,K^Ltzmf^$>&^lt h+V^Xv rr>r^-^ (T o x 
oplasma gondii) % t*<7>m±my>)^tt Lxmmt-fhtztb^) tfi 

ffi-r&^t^-c^, bz^iu h*i/y*mmmm^mM-tz>tz!biis $>& 

«/> tffll&tffl U -fc ■/ * - t« fiMtrT Jfc^Cfffltiii: § & 

(Fanger^ (±IE) £#ra) 0 
B s A bottffltt, B s A b*-tfr%*i3*xmtSL'?&iZt&fm'?t>Zt 

K-'W r'J K-^M (Mi 1 1 s t e i nfe^'Cue I lo, N a t u r 
e 305:537-539(1983 )) LTf^*S*lfco M^0 7''J 

y<Dmm&£vmmmtt%bKMfr&t>2tiz>tzit>K, rti^w/'j k--? 

, ]ELv»-fi#Rttfl|jftSrW1-*CHlA*#J!R)o 

ith, W. £ (1992) Hybridoma 4:87-~98:£<fctfM a 
ssimo.Y. S. £> ( 1 9 9 7 ) J . I mm unol. Methods 2 
0 1:5 7 - 6 6) £#JRU ^oT, J: «9 * § &IK*<0 B s A b £jt£"f 
O&JIWIIf&StlTV**,, ^7 7^^ > Y<nim&)%'M&*'i7 0 Br 
e n n a n Science 229:81 (1985) fi, 
V><*ft4WW9fc#»fLT, F (a b') i7 9^^> h*1»**ft*IE«1-ao 

BfifcSftfc^i ? Ct4. #f)*i^Fa b' 77^^ > Mi, f-#- h 

n£,t#® (TNB) W##fc**3*l*o fc^ - ?, lo^Fab' -TNBlf 
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j£gg£S*U 9 1 oof ah' -TNBif^£#0#^;H:i:ii^?tiT> Bs 
Ab£^$1-& 0 £fi£LfcB s A bl±, il^Mfit:S5E{tt5fc*OlS]t 

Fab' -SH77y*> h*limmfrbU&®l&.+ Z>Zt*®§!,^Lt2o Sh 
al aby^ J. Exp. Med. 175:217-225 (1992) fi> 
p 1 8 5""* t&&-t&-*V>7-&&£XfCD3 t1fc&-t&i>i-1j<DT-J* 
fc MtStifcB sAb(OF ( a b ') * 5H^j£££f£«-f &o B 

J&ftStifcB s A b it, HER 2 Hr 79 - «t tflEtt* K 

hT«j&Ktt#s*T, t t Ywmmm^) > intern 

mfeZfflt&Z-t&ZktfX'ZfZo Rodr igues^ Int. J. Cane 
ers (Suppl-) 7:45-50 (1992) i>t £#IU 

«/rftttU(>4fc|B«$*iTv»4 0 «it»f % ~S#m4(7)F (ab') ^fo^ 

n>f >' y L,"C14 3*ITV>2> Ck ostelny^, 

J. Immunol. 1 4 8 <5 5 : 1 5 4 7 - 1 5 5 3 C l 9 9 2 )) 0 F o s 9 
y*9%&W} u n ? ICfiltS y > y jtf£ 

fi^ioTlitCD 3ffi#*J:O f J5L>f >*-n>f *^-2 Hr^^- (I L- 
2R) gL#©Fab' SBfrKiligStifco **^>f t ^ VSTjItc 

/Co <£ •) &B sAblt jy^Y ntH u T- 1 0 2iM»StftC 

> mmm^BTmm^w^^oK$^^mmx-$>& z t^^^iitzo h 

o 1 linger^ PNAS (USA) 90:6444-6448 (199 

3) KJ: •)!5*3ftfc [y'T^f-fCd i abody)J SMili, BsAb 
75^ y h*ft&+Zfcito<7)ttt>*) totem* t>*:hLtzo :077^ > Mi 
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-KioT«sioprgK;*>r > (Vl) nii^^tL/ciM^pr^K^^ > (v«) 

lot, 1o<^77^^FWVh W > £ «£ tfVi K> -f >li, M<0 

hit, -€-tLfc«toT2o^Igie^3Rfi[3& s Slft?*L4« HFv (sFv) 
^•7-©fffli:J:l,B sAb77^ V h SrWI-* tc tt><D Witt fit 1> t fc$R£ 
?*Lti»4« Gruber^, J. Immunol. 152:5368 (199 
4) £#bb 0 £o:0ffti&&tt, 2 57^WO'J>*-i:J:ot}n;7;^P 

%<ob sAblt, «eojH»**«3ft«J: 19 ftv>t#x.e>tLSCi bis xmsm^^y 
s.9 ?-igm<Dlz*>K, ^^WflJilfflKliLm BsAb77^>hJ: 

^&i®S#if H (Inmunoadhesi ns) 

&-l£tt*H^ (I a) «U m^MMV^y^-ttz\^)ify K (r#*H^jCa 
dhesin)) ft > A? R«>iB£> K> > M^n/'jy^gfK^V 
7 x ^ ^ - H W^-ei S o ftfittfcH^fi, t h 

, JiS&K FM^nyj V*>fc ^EHIfcJtfSS* K^-f > (Fc) EfllfcJI 

n ? *i^9f a«i|**tt**"f* reai* sit % * 

mm 
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B.£-fc(.G ascoignef), Proc. Natl. Acad. Sci. US 
A 84 : 2936-2940(1987 )) ; C D 4 (Capon^ 
Nature 337 : 5 2 5-5 3 id 9 8 9); Tr a u n e c k e r ^ 
Nature 3 3 9 : 6 8-70d 9 8 9 ); Ze t tme i s s I ib, DN 
A Cell Biol. USA 9:347~353(l990);£J:O f By 
r nh. Nature 344 : 6 6 7 - 6 7 0 (l 9 9 0 )) ; L --kl/^f > 
Sfctt*- 5 >tn<-t7?-<7)®&fa<Wa t s o n ^ J. Cel 1. Bio 
1. 1 1 0 : 2 2 2 1 - 2 2 2 9 (1 9 9 0); isJ: W at sonf), Natu 
re 349: 164-167(1991 )) ; C D 4 4 (Dtifo&fc (A r u f f o 
Cel 1 61 : 1303-1313(1990 )) ; C D 2 8 £ <fc *> ? B 7 O 
tt-&#(L ins ley^ J. Exp. Med. 173:721-730(19 
9 1»; CTLA-4 <7)iU!^#(L i s 1 ey^ J. Exp. Med. 174 
:561-569(l991»;CD2 2 0»£"fc(S t amenkov i c 6% 
Cell 66:1133-1144(1991 » ; TNF -<DM&fc( 
Ashkenaz i ^ Proc. Nat 1. Acad. Sci. USA 88 
:i0535~10539(l99l);Lesslauer^ Eur. J. I 
mmunol. 27:2883-2886 (1991) ; & £VP e p p e I h 
, J. Exp. Med. 174: 1483-1489(1991 )) ; N P Hr 7 
^-<7)Hl^#(B ennett^ J. Biol. Ch em. 2 6 6:2 3 0 6 
0-23067Cl99l));W>?-7xn> 7 Hr 79 - «B^#(K u r s 
chner^ J. Biol. Chem. 2 6 7 : 9 3 5 4 -9 3 6 0 d 9 9 
2)) ; 4-1 B B <7)I4!-£-# (Cha 1 upnyf), PNAS (USA) 89:1 
0360-10364(1992 ))£ <fc I gEH::/*-a C9gt-£-# (Rid 
gway*WGorman> J. Cel I. Biol. 11151, 
1 4 4 8 (l 9 9 1 »o 

W-TSH I VOiB#*lflifc-fr*fcftOCD 4 - I g Gfcfttt* H ft* o 
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cd 4- 1 gGZ&mm<n&mzm^&*itzmimj%um^b®hiitzr 

-*KJ:i9, -^SL&ttifSi 1 ^ HIV^f-JISiBliWRiniti:^ 
^X%mx& <9#&^ ij& t ^l&3*i'0>*o Ashkenazi?), Inter 
n. Rev. Immunol. 1 0 : 2 1 9 - 2 2 7 ( 1 9 9 3 ) G fiiS^JEH^ 
(TNF) fcie^1-a^#*H^<>ifclil&?*Lfco TNFtf, flfejUSttV a 

v 9 <o£&* * r * ^-?-x&&zttmbfr^Ziix^z>ffi$:m$.V'( h * 

t LXm%X$>&Z.ttfWhfrK2tit:<-A shkenazi<b> ±3E><, 
fcH^WU 4 fcttffl 3 L 

■ggftirH^fi, sttH'J rt&aiMft (HEV) W«HMb^fl9lfefe«:ff? 

ItLT-eosRpft^ttSrfT "9 fc»K«fflStL^CA shkenazi<b, ±fS) 0 & 

D i e t s c h J. Immunol. Methods 162:123 (1 
9 9 3) \U mMft* {E— bis <DMf\&W-V*4 
y i ^-M#^t^^ft#H^«rlE®-fSo Hrfrteofflfcfc J: 

«9 . *<D£iKLX®biitz-m&g&ft&?u7 **t 

iJufr-^JSEftJiH^ (Ab/Ia) *>5"b*fcS:KMIB*S*lTv»*. 

o 

Bergf>, PNAS (USA) 88:4723-4727 (1991) l±. 
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<7)&-£%m®.k t tC, fctCD 3$m<D%-k%mikfrh%itz 0 CD4-I gG 
tf)7-ACJ:ot, iO-fi#^t4^(i> ttI«14T»|ffli:^4CD 

3 n^-a-r^o ^M^Mi&iSct^H i vm^mm^-m^-r^t, h i vii 

Bergf. USE) filzg*#^ii<7)rm#^^T-^fe«LT^i»^\ 11®<0 

cd 4 - i g GH!^#<7>*^^-r^> h 'Jv-iom 7*<; 7 

t^-C§ So Chamow^ J. Immunol. 153:4268 (199 
4) £#ra 0 i(7)«m^(7)^l(7)7-A{i, t Mt3*lfcJfiCD 3 .fctf 
t Mfc^ftfctfilCD 3 ylSCioTllHio »2©7-Ali, I gG<?>F 
cK^>i:Ug P 12 OOlS'&fcfi? CD4<7>*fflfl&nK;M 
3toCD4-I gGMta^So #(b^i>Ab/Ia^^7li^ HIV 

4TS^TOt^ V y A^x 7 x 9 9 ? K-£tr£*M U ( P B 

£r£^rnv;i/f-^-oji&£#*$**£ij& t 3$ t^ 0 F c^tOB s A 

1"&/W/'J y K'W 7*'J K- (M i l b t e i n* iCfC u e l l o 
> Nature 3 0 5 : 5 3 7 -5 4 Od 9 8 3 )) a 

M^'J? KM^'J K-^Ci^T, S (H) ffifi. «a<)i:ii> 0tM<^^ 
fn^7-tBltti:, *t^7-BItJo 3<bK> ft (L) 
tivf@^iofcMM*«t4:i:#^o lot, 2owSl#*«IPIW 

K$&mt&£> mm&£vmm<vi o«*to#m#£c#&(s u r e s h 

, M. R. ^ Methods Enzymol. 121:210-228(1 
9 8 6» 0 £*l&Og$L<fcv>tt<0#^jStt, B s A bOg££f&T?-£> * 

9 9 2 )±|S> ^WMassiraof) ( 1 9 9 7) ±f£) 0 
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$mfcmX+Z>Z.kK J:4^rn^v-<ffc (Ridgway^, Protei 
nEng. 9:617-621(1996)), £ X WBfllS + fcSeftS *14 7 

/cC«3 K>4 iot fjvfc/ft&tt^E^W r»; ? K (A 

b/I a) W^JSfct «t «JfU»f?*l4 J: $ fc, #J9 0%l^fn^7-^4 

M^ftLftiOT, s A bOHJR*««»»f <b*L4 0 

^ffiMli^ * y v-ig^^f>^rM1-4^ra-7;i/f-v--fi#^t4^;fr<7)^ 

131©*"^^ Kti2<0* ,| J'<yf K^H^jSS-JIftU ^o, £JI 

■r 4 or mmm Lx-WfrmmsMw ^ r o v - ©#iir«i««« t *bm 

*l^^V^7 , f-Ki3<tO f ^2^^'J^y^K75^^BK?*i#4o^^J:?^^ 
■J^7f- K^-eJt-FftHU ^ l<7)gMfe«}:O f ^2(7)^i:^ti^tl^^ 

n, §ic7)MM^^ttTM oa*j^ffi"e*4Cig 1 a) 0 ms<£> 

^ru-7;wf-7-SJsE*Sft4*ffim:oT, Z<dM£.Z, SlUi^rD 

#® -cfflsif^ ffl -r 4 $ 1 & «t v % 2 * 7*^ k * -r > »* > v A/f - v - 

<^rnv;Pf-v-<??!££if;*:S-£4(|! 1 b) q ^P^OftfeCp 
rotuberance-into-cavity)(offi^i^^H«c7)^ ; ^i:§6Li^y^)V7^ 

KlS-fr© JBrt y : ; * J: cftftdcttttttK J: o xmm 

ffi-C«$tl#4 0 rftfej (protuberance)^ |i^*''J^fMffi(:ft 
f7 
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*&3e><fttf»fc l"£fflJ (cavity) ji, ^I^T^KIS^, «t 

& i M:£JBj&<# 1 U * 7*f- K 4 tz \m 2 <n t° 'J ^ 7 s f- K<7)</> t'tL^O 

ft (7U-C7)) ft-J^^4ttS^ltiiLt, ai»f-*-^*«»2©#u 

*l©#'M^f Kfc*2 0# U *7*f- Kfc <nmx~Wt& 3 ft* J: 
J:oT**3*l*<H IB), 

7<£&#fe$Ht7 ^ri/-9>f 7*9 (Vaughan, T. J 

. f> ( 1 9 9 6) Nature Biotechnology 14:309- 

314, ^tiii##t Lx*(n£m t *mmm#Km£iti&) tssetifffi 
458^90 <7> v -Mitt *7*yhK&%-r&VH&msx&Vi. sani »j 

, 7 7 5 ') -* f W<- h ') -fc*5V>"Clg$T&o7t:o H44/<- b-f-ilt 
ofcttl«)«W^)!:(Vaughan, T. J. t> ( 1 9 9 6) ±ffi) 0 

(mic*#fiB) Kfcita) i o<7?^iin$ijii-r*ii:n«tao 

lot, ArD-7;vf7-^I#«#^ISIt4^i:it4 
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K* I » 2 (7) *' »; ^ K (£ I TO^^iti: totH^?>* , ^7'f 
K)> fcfiU % 1 K*J J:^ h^h^')^rf^- K (Sfctt, #1 

^1^2) mr!E<7)^l 0#y^^f- J: W*< «t 4) 1 o<7)£ hK&XV^^J- 
K (Sfcli, »2<^#y^"/f- K) <7)^tL-P*L<^ig^hV^ >> tztzL, 

£*>8 0%, ftt L<tt4?4< H90%, J:«9jfiF4 L < li^fc < H95%, 
L<fil 0 0%^S9ijra-14^75>'«Ey!l^-14«r^rl-*o 

(i) »l^'J^^f K, # 2 K6 J: ^atigft* a - K 

(i i) m±mm^mm^h^nmmmm^mwL-r^iMo 

^tJiH:J:oTy^JV7-f KIS^*** 1 ^^y^7*f- Kt»2 ©jKy*7* 

»^<bSEM3*i, *&v»ti»2 o#y^yf- k*3- Ki-4«*»i, mm**- 
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o 

(OX*)*-?* Y&lVI&ZoXV'*-?* Kfi> *ti?ft, # £ L< fi> M g 
BSJi, 4?&< i: & 1 o©? 'J ^7*?- K (itilt. ^2(7)^^^ K) 
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(b) i2©#'j^^K*3-Kn*2«)«i^iu -eoig*, »2 

«iflL -eflKioT, »2(0*';^7 P f- KH^jH*»****X|i. 

(c) tlfffiW*l©««*J:0 r »2W«»«r<t±«ll&t*ALT, flrffio* 1 

F i g i n i h<D^m (Figi ni, M. (1994) J. Mol. Bio 
1. 239:68-78, t *Ui## fc LTf«^ s *ifflt^ fcffi&S *L4 

^fiil^|W]^l-^ 0 *3IWtt*&^ WI^$*Lfc««fc #3^1*1-4 J: o 
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CHI A -El C tt«Uttl&©#***&lallZ3*i*ffi 
g^Af ov;i/f-7-(?)i4ilJ, *fiL<li, giJ^fi£^?c7>M i L < 4^fn 

L< Ji4?&< t <> 9 Oli%*IU, 

ilA~@lCo Hi AMU ^vfl/f-v-ftj: *) ii^r o-7;i/f-7-<kSrJ| 

^fifc*^1-«0"C** o HlBfi, iiff)Afn7JVf7- fb^ mt L<£ 
v^r Pv;i/^v—fL*3 J: O r **v/Pf-v—fbJ: *) i>ft£ l^X o C, £ (H) 

«*«*f^**L*at^t4c*#»ift**-r*H-e*4. bichu race (u 

*»#fc£C*#«tf**?-*HT**. 
@2A-|32Co H2A(i, 77-/fU7'>-^^^-pRA2*ffflt 

£r-r * 7* 7 7- vfi, g D 7 5 7 ^K»ti«;#**ll! LTJIt ? *l 

&o E2BM\ ^fi£?*lfcjtfc^<bf&fi3*l£CH 3^ M13^»jtf5^I I 

1 * wc* R ft* LT, %^<7?jl{5^ (Ellison^ N 
ucleic Acids Res. 10:4071-40790982))^ 
iblSm^tL^CH 3<7)#2<QWBktob Hi:^K^i?li4y^ hnvft* 
^n^^H^I-^o *i£Ch 3jtf5T-MU ^^^^ ^x^H^ > 
/^f D^£lf2g£*i&^7*f- K*a - K-T *BB3nKg D7 7 v 7, L a s k y 

, L. A, fciC/Dowbenko, D. J. ( 1 9 8 4) D N A 3:23- 
29:Berman, P. W. h (1985) Science 227:149 
0 - 1 4 9 2), VUtiL^ftK^u r7 - If <D + (G e n e n a 
s e) KOPig (G) W (Carter, P. ( 1 9 8 9) Protein 
s:Structure> Function and Genetics 6: 

2 4 0 - 2 4 8) (DTM^Wfrtl&o IH 2 Ctt> fj§?£tt&CH 3 Mfc?<Dm& 



(152) ft$k2 00 1 -52397 1 

K a b a t b<VE u#5££ftoT#-§-*tt»tjfcl8 2 BOv->* hnvtt*'? 

<7>E?flJJ, # 1%, 6 8 8 -6 9 61, NIH, Bethesda^M 

Dd 9 9 1 >o ftfe^SEST 3 6 6W^t, ? %m<DCn 3 

«fe^fcfclt*&fWt<0fc*MKWft$*l&<3 6 6, 3 6 8*^^40 

7). 

H3 A-H3 Co HI 3 J: 0=111 3 B (is &&ft*H t fcfcJStttCAb) 

J: O s mtiL<D&-&\frhft h tlb -fu f 4 y AM S titz$L$L®<7) S D 
S-PAGE*7*>->M h U - MfjlSL^f^^7 7-ei4, ^Lfc 

(I a : H : L) yttMU Mtt^^/^fcWt^W^^f-? 

@4li, Ax 1, Rse, I gER, 0 b - R g <fc 0 5 V E G F Ktt1-&#Ht4 
8-|@W^**^:fl:wVLE5iJOlk«-C**o SB^H (Kabatf. ( 
19 9 1) ±IB) tfc\m&&& (C h o t h i a, C. »XVL e s k, A. 
M. J. Mol. Biol. (1987)1961901-917) K%itz%iW, 
^CDR^Mf?:, **i-e*U Tl^i3j:a ; #HJ:oT^1-o Axl. 7 8 

E9 5fi, Sft3*ifciftOb-R*n->*J:tfffiHER3*n->wfi«li3j: 
tfSaoJtttT**. Hfiff*ttfiL#Ofl|*t«ffl LfceiO b-R ^ o - > 2 6 
fii^HER 3 * n-> 1 8^VHE9!|g itr^a-r^VLSyUSr^l-o 

Hl6o Mpl-IgGfcitfHERS-I g G K#T& H P**S^*«tffi"t4 
J6<75-9-> KM yfE L I S A c Y 3 4 9 C : T 3 6 6 S : L 3 

6 8 A I Y 4 0 7 V/T 3 6 6' W: S 3 5 4* C <&IE8 *#tM p 1 X 

tfCHER 3<0B s I gGT*!K F c WfcgR 3 4 tB^SlM p 1 2 

titjfiH E R 3 <7) I gGttdKttfflU. 

@7ii, *a#'fi£#t4«^lfflM#tt ( A D C C ) ^57f 
ADCCIi, ^HS (S354CIT366W/Y349' C:T366 
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' S : L 3 6 8' A:Y407' V) $ £ fifHfeI&£> F c $>%>^\$7 4 V 9 4 ~f 
^-gC-TSn> Fd-^# (E 2 5 > P r e s t a, L. G. h ( 1 9 9 3) 
J . I mm unol. 151:2623-2632) <D v> ftlfr%^-f& h u 
MAb4D5 — 5 (Carter, P. h (1992) PNAS USA 89 
: 4 2 8 5 - 4 2 8 9) K £ iXMfr2titz 0 #t# ( 1 2 5 n g/m 1 ) 
h SiAf 7 x ^ ^ J: ^ S K - B R - 3 1 Wit t 4>H^L/tJt 

^^ra.^-v3 v Lfco ^Lfc7*-:?Mi> 3£<9i»J5e'litJ3 < i:y f 3o<7^fcS 

EI8 (i^ HER 3 fctt LT£fe3 t 0 b - R Ktt LT£jg ? jt 

o%T**e«*#i-*«:#*snaftt*-j- 0 E?iiro-tea«9 8%~~9 9%-e* 

i. 

f - v - #fi#^tHfifrJ HU 4?4 < t , $ 1 <7) # 'J * K£ J: W 2 © # >j 
^7f-K£-£i>55^-e&£o $2 KMU 7 3/«E?llfc 

0 r «2^!if)^7 , f KCJ:otM?*iS hfn^v-j 

> &&wi*°u^:/f- ^io*° , ;^7 p f-Ki5cty : ^2c7)^ , ;^7 p ^KJiJi^ 

rn7JVf7-Cit&M^iMHIt Afn^ •v-QaJx.tf, Diet 
s c hfb (±IE) t J:oTE«$*L*z:l«FjH4ftjSE##H?\ ^fDHJv 
-Cfllx.tf, C h am o w h (±!E) X o TIE® 3 Hi A b/l a^^7X ^ 
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K«>ffi**v»^ 0 Tv^f-v-'fb K> fdU ^rPv;Pf-v 

* ^ -f K^^fM-r sat**-* - >\<*fr LT^n^ffl-r* i t # 

■Clio *H^twi3(/^T*ffl-C^r^*v;i/f-v-'fbKp<^> / 3&^ K<7) 
M^D/>J >*fE«*&BRS#i*tfJ®»PCT/U S 9 0/0 6 8 4 U 

iPCT/US 9 6/ 0 1 5 9 8^ (£*U±##fc LT-e^fr^PJ^** K 
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^M/D^J>gj^li, Igd, IgGi, I g Gj ££fi I g Q*<D*fr'f9 4 
7\ IgA, IgE, IgDttlil gMi^iSIt^-CH^ Igd, 
Igd, I g Gii fcfi I gG*M* L^o 

* 9 # »; ^ 7^ k „ «itt# u ^ 7*f- f n > s at# 4 x t? h - 

tt* > 7*Jb;d>&otf*H^ollEWfc;ft&o 

9>f 79'J-ll, fllxJf, Vaughanib (1996) (±SJ)fc J: OS** ft 
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8 0%, Ui L< fi^&< ^90%, «t t< fi4>& < £ 4) 9 5%, ftfc 

0^L<fiioo %<7)[wi-tt<7)7 5 y ®@2^)iwi-lt^^rf sgati^o «1- 
&g«Efllli, Jfc$£?*i£ 2oo««E?!l<&i41R-e*% <t 9 KRttSiifcEWC 

ftfct&Zktimt L^ 0 fllx.^ Stg8#CDR»*«>teiltt, E?!|&ig (K 
a b a t P> (19 9 1) ±flE) 4 fc»±fl|itjc*6 (C h o t h i a tfL e s k 
(1987) J. Mol. Biol. 196:901-917) tttoTftgt 

o 

*TO#+T^£ffl3*lTV>;& r#'J^^f-KJ tiU #bl O^J:^^ 

fctt, flx.tf, 7^*'J*^7T^-4ffe«tO f /?-9^^V-'tf*«'S'S *l& 0 PS 

B0¥3R»* ^ > ; ¥ Wffliifc* > ; 'J R ; a - l fit h 'J 7 s -> > 
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; fjjvz/ h->; JMMt*/i'*> ; yfrtxv ; »v I I I CB^\ SU XBT- 

\$tv^vy$tz\mmM-77 7s^;-rymmmi- (t-PA) %t*<D-/y 

T— afcJtflBSMSJEH*- /? ; 1^7 7 U ^ — 4f ; RANTE SCr e g u 
lated on activation normally T — cell 
expressed and secret ed); t K?n77- ~s#k&. 9 
(mi p - i - a); MMrtr^7'5 >^t'(7)jfiirt7^7^ > 

Mi»*^ ; E>IRl3l^7f- K ; /?-9?*v-4r&t-<7)^£!$J?>^S; ; D N a 
s e ; 4 V\L\ZV ; 7*f-kT> : if rtSiMiii 1 (VEGF) ; 

>D ; ^vfB^ltfi^WtE^BDNF), -a-D hn7^ > 

-f>-6CNT-3> NT-4, NT - 5 * fctiN T - 6 ), &&V 5 tiNGF-/? 
4 4Tfl5«i»Ji«H^*^0#ig**H^ ; JM/J^S^iiMBi 1 (PDGF) ; a 
FGFfcJtfb FGF&^cD*ait^fflM?SHT- ; ±&ig?ilH : ?- (EGF) ;T 
GF-jffl, TGF-/?2, TGF-jJ 4 ifcliTGF-j? 5* 

£tr T G F - « J: tfT G F - p % Y 9 *- 5 > ^JfJfiH^-CT G F ) ; 
-T m'J ^flHDSIH*- I* J: OH" ^a'J >*tf*J>H*- I I Ci GF-I 
fei^IGF-I I); des. (1-3) -IGF-lQHlGF-l\ -O' V 
a'J VflmmH^jBr-fr^V^Jt : CD- 3> CD- 4, CD-8£ctC/CD- 
l 9fcf<*>CD*>A*g ; xno*Mxf> ; -tfNIB^ ; 
; #M0i£* w^g(BMP) ;-f>*-7*n>-«, >f>^-7^a>- 
/?i3c}:rj f -<>'^-7in>'-7'S: irw^f ^?-7inv ; 3 n ^.-fiJiMH-f- (C 
SF) m, fllx-tf, M-CSF, GM-C S FiSitfG -C S F ; -f > o>f 
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(ID m, Mx.if, I L- 1 frh I L- 1 0 ; *-/<-**S/Ky*A* 
--ff ; T«nry^- ; $mm9>'*9R ; mmvim®* ; fllx.tf, aids 

Ch3 K>-f >**V>ie*K*>r >-C**K *l^>#y^yf-KOffiBt»Jft-r 

y ^ T'f- K, A9# 'J ^7*^ KO<S# >f > "b >f > 

yf-KC^H, SOOHr^^-^y^^f" K> ^>^-a^f + >-81/ 

-fe-/^- (IL-8R) SittW >r^y ^fnN LFA- 
I SfcfiGP I I I b/I I I a) i^v-£B)&1-&*°y^7'f-K^ U # 
> K^y^^f- KC«x.tf, tt«if«H^CNGF), -a-oFa7^-3 ( 
NT- 3) &£lfm&*®n*m®? (BDNF) -Arakawa^ J. B 
iol. Chem. 2 6 9 (4 5) : 2 7 8 3 3 - 2 7 8 3 9 ( 1 9 9 4 ) £ J: 
Radziejewski^ Biochem. 32C48):1350 (199 
3 ) #H>, £ J: ^m#<^)¥^ >f > # y ^^f- K («iltf, Cd i 

a b o d y)) 0 «FS Lv>& 1 'J ^7"f- KMU M^D7'J VOJg# >f > 
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r& 2 <d#v * ■/ f- kj «i> r^fflj ^^lt^i <7)* 4, ;^7*^ Kt^L# 

^K>>fV, *fcl***iS14K*>r>), ^^{iC«2 K>-f>, C«l K^>f> 
£<fctfCL K^W ^^^W^SEtK^^ > (Sfcli, -fo-SR) 4^?t) 

13, #l#<7)Ch3 K^'f^i^iE^t*!), »2<7)*';^7 , f-K^#ffi^ 
fMtSiiWH. WF#jfcS&2<7>#>;^"/f- KfcliTIBa*£**i*o fcvffc 

>-8V-t^- (IL-8R) fii^Vf^T/^fu^v- (fllx_tf> 
LFA-IifcttGPIIIb/IIIa) * ^ ZMfc+i *°'J ^"/f- K 
), U Ktf'J^f-KCflxJX, WgifJBH^(NGF), -a-DhD7^ 
-3 (NT- 3) fcJtfJBSfctt&^fcB^ (BDNF) -Arakawa^, 
J. Biol. Chem. 2 6 9 (4 5): 2 7 8 3 3 - 2 7 8 3 9 (1994) 
fe^Radz i e j ewski^, Biochem. 32C4 8>: 1350C 
1 9 9 3 )), * J: trtfrftotf* K>-f >#'J^'/f- KC«iLtf, ^7^), 
£ L v>* 2 <7) jK <; ^ -/f- K fi , ^ o 7* U > <7) gft K * 4 V K. L JfiftO 
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CLOl&£\ *<7)«M£ K^>li, t/C#:<7)pT^^ibl§^?tiS^, SfcUffift 

* MbtfittfcitfP R I MAT I ZED T "t#) Bi^MMS^ 
*«^-i*t* 0 rR#7?^ > H fcli, F v, F v ', Fab, Fab' 
C^F (ab')2?)75^Vh^llS, 

fcv*T\ t Mbifctttt, 5$#©ffl*H4ftSE«« (CDR) HEb*-J-*»£*«, 

><7>F v^ja*«itfl« (FR) S&ldU #J&1-**t hSMfcfcJioT* § 
&;i£>*L£o 3*>K, fcHkifctttf, $8t«:fl:*4v»imaS*lfcCDRE 

£Tli, ^ t h OM/n 7 ^ (7) C D RiiSCM L, f LTFR«*^T 
Xli*SWK^tli, thM/n/'jyge^FRfjS-eifej,, k MUfitttt 

r«J >«DS6«fflJ (F c ) Wptz < i: t-»*^tr 0 K Mkifrfrtt, jftftOifilSiiB 
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Bttvytm-?-? ii ? (ma c a qu e) ^J^MfttSItCio 
Tj££3*l&E#^£>!£^Stl& PR I MAT I ZED™Eft£^£f<> 

-fhftl-X &2>o ^(DXiKfrTii, ills', 2^<Dtmtft&-t2>fHfX-&Z> ( 

-rfr*>^ -m##ittE#, BsAb) ~mmmm%£-<»zh%z>tim 
nz%i-z>ufci>, *wmm*x~i%mzn.z>m&^itz<DumK$i *i& 0 bs 

MUS, EF c y R I /ECD 1 5, Ep 1 8 5 k "7Fc y R I I I (C D 1 

ECD 3 /^tS14B*fflJ!&Cl D 1 0) , trtC D 3/Ep 1 8 5 MER \ ECD 
3 /fit p 9 7 , EC D 3 /ETOJ&#>> EC D 3 /EO V C A R - 3 > ECD 
3/L-D 1 (E2§fl§#>)> trCC D3/f^ 7->Ii»^y7to^ 
^EGFl/-fe7 e ^-/^CD3, f/uC D 3 /EC AM A 1, ECD 3 /ECD 1 
9, ECD 3 /Mo V 1 8> EMMttif S^-fr^ (NC AM) /EC D 3, 
E^ 

S^g-S^^^g (FBP) /E CD3, Etfl^vZ-vflJlE^ (AMOC 
-3 1) /ECD- 3 ; JB^®^#^H^^-r?>7-^ t> #fK2S^-f& 
7-A ^ ^^T1-<2>B sAb, fl)*.^ E^*''J >/El d - K ECD 2 2 /fit 
■9-#y>, ECD7/E^*'')^ ECD 3 8/E-f EC EA/E'J 

^AISL ^^-7xny-« (I NF-«) /f^O' 1 ) * * 

^7", fitCEA /E tf>*7^*n>f Kftf ; KjftSX U«t otiSttlt? ft* 7 s 
o K5 7^i:jtftSB sAb, tfflxJf, EC D 3 0/*t7JV*V*777^-t* 

Ab, flxJf, St7^7"'; V»7*5^5 7-7'>fS14W(t pAX E 
7 4 7*y >/tfi"7n*-j— 4fi!7*?;* 5 /-^v^tt'fbH^ (uPA) 
fe|iBH:7'^-CMLTMtt^MMt«&fc«!><?)B s A b, E 
lffi'J*7>^I (LDL) /E F c Hr 7* ^ — («x.lf, FcyRK F 
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c 7 r 1 1 i/ciiFc yR 1 1 1) &f ; &m&mm<nitimK&^t$imztiz> 

B s A b > $)x.tf> fctCD 3/fcUjiM^^*7^ Jl^CH S V>> tn:T«Hr 
7*- : CD 3m&fc/VM V7*x>-«r, ftF c y R/jfiH I V 4: fc* ; >f V tf 
hn$/cfi-f ^lf#-CM**ttH"*fc*OB s Ab> WAtiT, iftCEA/fctE 
OTUBE, KCEA/aDPTA, ftp 1 8 5 MER VJfi^7*r > ; 9*f->7 
v?iA> h fc LT(7)B s A b(F a n g e r P, (±|E) ; £ J: WBfffl* 

t LT?>B s Ab> ^7-9-^1 gG/fii7x'Jf>, in!*-* ?f <f y 

's*.**/* (HRP) /^t*;w*>, av7h^^f//a;*7^^ 

^P, KHR P/fitF I TC, ftCEA/ft/?-^* ^-4f (No 1 a 
(±IS) *#bb) H*4fl*ffiK;#0«Ktt, f/iC D 3 /tfLC D 4 /in) 

C D 3 7 , fitC D 3 /fitC D 5 /*lC D 3 7 J: «C D 3 /tftC D 8 /JKC D 
3 7* s -^f it&o 

wc** (-f&fc^ r*Kt*4j) ms^^im**-*-* 

gG., I gG^Klil gG4«t7^^7 t IgA, IgE, IgDifcli 
< fc '{>«»1-*ttfhW^waill&^iBHr7 p ^-S fc L< it 

-itfK^7T? y-o> ^-fcfflra«a*M&fl.K.*>r ^^^t-*«^®^'; 

^7f- Ktftlti. ftft^D7'J >7,-A-5t^7 7 S X )-<D* >A-"CJi 
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m^mmt^i-fr*. mint, (e, l^j^p-) -ti^^ 

, *ftWH»i, SBRfttt&BafSWO 8 9/0 2 9 2 2-fCl 9 8 9 ^4 £ 6 B <2r 
§§), WttEP 3 14, 317 ( 1 9 8 9^5 £ 3 B&H5) £ J tf*II#fF 
&5 . 1 16, 9 6 4f ( 1 9 9 2 ^5^2 Blfeff) ? tLT^* «fc 3 K , 

#a^c7)0i|H(i N CD4-I gG/TNFUry^ I gG£<fcO f CD4-I 

gG/L-tl/^f>-I gG^tLJo m#c?55H^i, »J>/<#*-3 
H:^- (LHRNL-tl/^f>) ©'J >'<»*§#IM&fc, CD40HIV 

) fcvf*<7?^£ < 1 <b 1 o^jf^K^M >*#*»o53-^*^tro fJ^WftA b/ 
Ia^^5(i> Berg?; (±|E) fcJtfChamowfc (±I£) tioTS* 
3tlT^&rfi#^14CD 4 - I g G4r> 9"C** 0 
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f-KH4j»t* imm r$;mn& (&&v>f*> nadh, e** 

F A D Ifc li^ as* t*« 7 ^ Z&tto &i Lv*#ffiii 

M<£>#ffi, ifcttNGF, NT- DNF^t'<0 2 oJil±c7)'J K<7> 

W<7?^®<), i^fflS^IEHU^iitio »i Lv^ffifi, L < H I g Gin) 

oTn- K?^7 5^S^, UJlCfHWfttWKJSPCT/U S 9 6/0 1 

jni7^»»s-c4i, r*3?«s#*Ej r^iaatii, *ot 

**-irl) > % £cttf'E 1 1 ma n Me t h 
. Enzym. 202:301-336 (1991) KfBfcS *l* 7 3 /" 
7-fn^jfl:f«)fl6©75y«»at07f-D^*«^l»f?,*L4o 3flfcfc#£Lfrv>* 
co<t ? #7 5 yKSU££ttS-T*fc*fc, Noren^, Science 24 
4:i82 (1989 ) £cl:y f Ellman(b (±|E) C^S-ffflt^I^* 

- t RNA*fl:£fi9fcJSttfl:U >f > if h n-CRN AW|E« J: OWR 

£fr 0 it *-&tfo #3&W*>:£ftfc«\ < >b 1 o^7C(7)7? y^^S^S 
ttf&t ti&iiK 2^&±<»%<?>WiM*W&-tZ>z.ttf-?%h<> 
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5 7 v ;Uf - v - ft K > >f > 1*1 T* 3 - K S *l* «fc ? ISIt & i t #"C § & , 

D 

NA*fc<K^8jfcgfegE-f*fc*^&ffifi% Mutagenesis^ Pra 
ctical Approach % M. J.McPhersonl> IRL P 
ress, Oxford, UK (1991) fcffiUl? flTfc »K fllxJ*, 
HMH«^ ^^M^i^'J^-fe'lttlS (PCR) £ 
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#ibk: r^A-r&j lot, rsAs*i&j 

fi) <7) r@li|ltt#J £;£1-&>r <t»£ U><> r0*sJM4#J 

fttiU Ponders^iffRichards, J.Mol. Biol. 193 
: 7 7 5 - 7 9 1 (1987) KEt&S tlT^& 0 

L<ti9 9l«%£j8;t& i9t^ **vMi (2) ^t^y^ 7 ^E9lftj6i6 

fetLiOKi+fl-ftigftt, **w± (3) Sfcfi#£L< 
lifllifefeSr«Iffl LT> M%*tftT t tz tt#»5c*#T"?*> SDS-PAGEti 
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- KE^j*i&«?**ofc&gfcDNAE2ni*^? 0 K*&*fcSrco4»i#iEBi 

#Sfi, *«*«JMo*«EWfc«tt»4IW*t*^*LT^*»*lcr*«6Wt 
ili£3tiTv>&J 0 tfflxJf, 7'WSe^J^7 l c(iTO , J-^-H^1-JDNAIi> D 
NA^ *»;^^f- Kc^frr&Km^-LTv^'/V? >7^fit tl&li 

»*, *fr&mmv>$si^K&w*R&-tm&, 3- KEJitttnewtitiB 

Ett3ftTV*4»<gN a- KE5IK«1)6»K:*B$*LTV>4 0 -JRH, TOffift 
Hil&StiTv^J fi, afeSftTV^DNAEWaSSLT^aii:*, 

3** * p^-f- YT?"f9- ttz&V >U—h\ fcftoTttffl 3 *i* 

o 

I I. AfD7*f7-(?)lll 

1. tB^TO^PM 
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■CS*o ffittfc, f*A8&J& , ^f&K#£Lfcv>3$&^**£^fcli, No r e n 

fcttSfc) *3- K1"*«*rt> ^'J^-Zf- KWmRNA^L, ^<7)mRNA 
tttOTI64V/^Jl'T|^LTV>*fc#iL^^4j|B»^?>li«$*Lfcc DNA7 

ti\ life 2 0«~8 0&&<D* X ) XZflsX+VKl?) ^ffl^t^^ 

•j - - ^Sti&o MJ^yn-yc J: 4 c DNA?-f 7? x ) ~t tz\$7 J 
J*7 -i ~7y x )-<n>7s>7 *)~=-y >f\± s Sambrook^ Molecular 
CloninglA Laboratory Manual (New Yor 
k : Co 1 d Spring Harbor Laboratory Pres 
s, 1 9 8 9) ^1 0^-8 1 2^KfEltSti&ilM&^lI£$!fflLTfr o 

( i ) tmvm^ 



(169) 



0 0 1 -52397 1 



h<7)^T (sc) mittzimf&ft (ip) mi*$%.Wiioz.kK±'Dxm® 

71/^5 K^7VW 5 Fx^f ;v(->^r ^ yft&i-frth 

^;^;V7^fb h\ &*3^*BU SOC SfcliR l N = C=NR (fc/i 

ij^)(i> 70^ 7 ^i7yiA> Y^<nuVv h 1/5 ~ 

-7ay- hfcitf/S fcliUftiWiaKJiia^^a**- h TS£*0&&? ft* 

ty^n-t JHK-fcfi, Kohl er^^Mi l stein, Nature 

256:495 (1975) J cT40*Tffi«$ Jlfc'W 79 K-^fe*'ttffl 
LT*RWt*il-4a:#*BB^fe#t>*L4^ ifctt, fflSx.DNAS (Cab 
i 1 1 y h, *S#ItlM, 8 1 6, 5 6 7^) Kiotftfitiifc^fli 
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»i > 'J > a^§t >f > tr h n -cfc&fk?- s^t #t £ & o -c, # xf u y v 

, ^'f/'J K-v*fflJfe£#&(G oding, Monoclonal Ant i 
bodieslPrinciples and Pr ac t i c e, 591-1 
0 3H<A cademic Press^ 1 9 8 6)). LTI^SJl 

*^*'J**yf f7^X7x7-t* (HGPRTifcliHPRT) £:X3:LTV> 

/wry K--7©JS«*e*tt, *awtii, hgprtk«wbui&*>£w 

JHUftlc i o TSl#0 ffg-C5l5 ^ )^<D%$lZm& U H A Tigiiii& 

xn-^jfflll&llUi, xn-Tlli&frel) ^ Sa I k Inst i t 

ute Cell Distribution Center (San Die 
go, Cal ifornia^ USA) frhX^ mtKMO P C - 2 1 fc«fctfM 
PC- 1 1 <7)-7^^JB^^P>|5l^t$tL*5xa-viHBfla#, fcfctffcAme r i 
can Type Culture Collection (Rockvi 11 
e, Maryl and, USA) *&A^t6*S P - 2«J&**r"C**o K h 

«ty^o-t^jLW4i:iLTlBS?^T>/^(Ko z b o r, J. I m 
muno 1 133 : 3 0 0 1 U 9 8 4 ); t5WB r o d e u r f>, Mon 
o 



clonal Antibody Production Technique 
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s and App I i c a t i on s, 5 11-6 31, Marcel De 
kkar, Inc, New York> 1 9 8 7 )<> fc h * J ? n - -f ;Mjt#<7) 
S&&#fcMLTtt, B 0 e r n e r J. Immunol-, 147 (1) 
8 6 : ~ 9 5 (1991) &£V s m%i<®ft2:ffi&VfO 91/17769^(19 

9 1 ¥ 1 1 n 2 8 a &n) t> * y u K-TMifea^wta**** 

Httii> Ma^iot, **VM*iMt$M£7y-fc>r (R I A) ifcttg^B 
*ftftt*7 7-fc'f (EL ISA) fcfc*<7M>lf bOjg^Ty-b'f CJ:oT«j| 
3*1 So *y^n-t^W^i«li> Wx.tf, Mu n s 0 n£J:tfP o 
1 1 and^ + fyft- Kfr#r (Anal. Biochem. 107:22 

0 (1 9 8 0)) Hio-CiliJ^I-Sit^T^So M?)##l'r4> $M014*3 J: tf/ 
£ fclifStt©fiu#**41-*^>f 7U K-^»t^5e3*i/H£K> ?n-^£ 

1 t #-C JJo God i ng, Monoc l ona I Antibodies: 
Principles and Pract ice, 59l-104l(Aca 
demic Press, 1 9 8 6>« £©!ftfca«4J&*i8ttfctt, 

, $r*^y ngfc^M -y^tgi&i fcliRPM I - 1 6 4 0 JgMfert 1 ^ £ tl* 0 S £ 

£ 1 3&«T? § * o *t?9 n- > J: o«?tL&^; * n - Ji/ffiffcfi, 
JS»JS», JIMc4rt:ttJltf»*e>, ttx-tf, yoN>A-t7rn-^, UKa 

fMfcftLjfcifcfc, WHtt^ftft^n^'J y*m±-tz>z.t%<. 
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tmZBl^Ltz t £Km±-r&o Wttf. Jakobovi tsf), Pro 
c. Natl. Acad. Sci. USA, 90:2551-255 (1993 
) ;jakobovits^ Nature 362:255-258 (199 
3) ;Fishwi Id. D. M. h (1996) Nat. Biotech 1 
4:845-851 ; £ £ r>*M e n d e z , M. J. h (1997) Nat. G 
enetics 15:146-156 £#M 0 

s h^h^mmm^^x, tmttzmm???* > m*, mc c a f f e 

rty^ Nature, 348:522-554 (1990) KfE«?*l&ft 

% £ mm i xku £ ti£*n;# 7 7 - v ? 7* 7 <; - , § rnvtm * mm l t 

:H ! T*Mo Cl ackson^, Nature, 352:624-628 ( 
1991) SWMarks^ J.Mol. Biol-, 222:581-5 
9 7 ( 1 9 9 1 ) fi, Zti-eti, 7 7-v7-r7*7 1 J-^{$ffl-ri>v7^^#i3 

79 U-^^^1-^7t:*(7)^t LT, i->t7 7'J>7(Ma r k Bio 
/Techno l . 1 0 : 7 7 9 - 7 8 3 C l 9 9 2 )), & =» > tf 7" h 'J 
T^^is JIM >k* ^a^x.^ J&ift^ilffltt (nM$£B) <7)fc htiLfr(7)g4 
£!B®T&(Wa terhousesk, Nuc. Acids. Res. 21: 
2 2 6 5 - 2 2 6 6 (1 9 9 3); Gr i f f i ths, A. D. f> ( 1 9 9 4 ) 
EMBO J. 1 3 : 3 2 4 5 - 3 2 6 0 lUiO'Vaughan?) (1996 
) ±I£)o lot, itl^<7)IM(±, ti& tv-i-fr] 

^IPJ^M^n- K1-^,DNA{±, «<7>#JI£l£ffl LT(#!);Ltf , ^X? 

o #3P^(7VW 7*U K-v«{i, -^coJ: 9 £D NAOff^ L^^QMaMt Ltt 



m 



(173) 
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;&v>-c, ^;pCos«, f-v-f--x^A^^-w* (cho) 

m<Dttfr*)K, K h Of I« J: ICIWoe* K> >f J' O a - KEfll 

t lUot^ti :H s f^, Morrison^, Proc. Nat. A 

cad. Sci. 8i:685lCi984 ). -f-Wio £ It, Mifflt^in; 

»ifl!ftO7 5y«»X**1-* 0 K Mkfi, *Rttlctt, w i n t e r^J:^ 
RlfiffW^O^fe (Jones' Nature 321:522-5250 
986>;Ri echmannf), Nature 332:323-327(19 
88);Verhoeyen<b, Science 2 3 9 : 1 5 3 4 - 1 5 3 6 ( 
1 9 8 8)) KftoT, JF*a©CDRifcttCDRE5S*t htftfl^ttlSE?!) 

fi, **yWm-?&*)(C a b illy, ±ffi), li^t 2 "Cli^^ 

*LTV>4 0 *g«Utt, fc MtJfittfi, i><ojJ^CDR»l, fcJ:^, 

fl©##flfc£»£»#tt*fiU*LTl: Mt3 ft* £i: 

k KkE2nj 0=^76* f^Sr-ffiffl LT, 7U^>@e5TJ*5 «t £#x. ^>*l* t Kb 
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22653-t ( 1 9 9 2 4£ 1 2 J! 2 3 B *#J8U 
( i i ) fe&tt*H?flS 

x.*IHI&Jgf*fcJ: oTW«3*lTV>*<, flxtf, *S#!ffM, 7 4 5, 0 5 5f 
; BWN^tfifc 256, 6 5 4f ;Faulkner^ Nature 298: 
2 8 6 (1 9 8 2 ); 8WN### 1 2 0, 6 9 4 #:BWH#«F* 1 2 5, 0 2 3 
f ;Morr i son, J. Immun. 1 2 3:7 9 3 C l 9 7 9 ) ; 
Koehl erf), Proc. Natl. Acad. Sci. USA 
77:2197 (l 9 8 0);Raso^ Cancer Res. 41:20 
73 (l98l);Morrison£>, Ann. Rev. Immunol 
.2:239 Cl984);Morrison, Science 229:1 
202 (l 9 8 5);Morrison(», Proc. Natl. Acad. 

Sci. USA 81:6851 Cl 9 8 4 > ; RWHtftffc 2 5 5 , 6 9 
4-t ; 8WH#»f&2 6 6, 6 6 3f ; tfSI&#fr&|ll& 8 8/ 0 3 5 5 9f 

,4 4 4, 8 7 8-J§-:SI£#if&fi?&8 8/0 3 5 6 5*; SJOWNtftffce 
f(Gasco i gne^, Proc. Natl. Acad. Sci. 
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USA 8412936-2940 C 1 9 8 7 )) ; C D 4 t 1 



(Capon?), Nature 337:525-531 Ci989);Tra 
unecker£>. Nature 3 3 9 : 6 8 - 7 0 d 9 8 9); Z e t t m 
eissl^ DNA Cell Biol. USA 9:347-353 ( 

1 9 9 0);i3J:O f Bym?)> Nature 344:667-670 d 99 
0)); L--tU??-> V 7 V k (Wa t s 
o n hs J . C e 1 1 Biol. 110:2221-2229 O 9 9 0 ) ; 
iiWatsonf*, Nature 349:164-167 ( 1 9 9 1 )) 

; CD 4 4 t<DM&? (Aruffo^Cell 6 111 3 0 3 - 

1313 (l 9 9 0)) ; C D 2 8 t B 7 tWft&ir 

y f(L i n s 1 e y ?) 
, J. Exp. Med. 173:721-730 Cl99l));CTLA 
- 4 t(DfflL&? (Linsley^ J.Exp. Med. 174 

:561-569 (1 9 9 1 ));CD22 t0)M&9 £(S t a m e n k 
ovicf>> Cel 1 6 6 : 1 1 3 3 - 1 1 4 4 (1 9 9 l));TNFHry 
?-b<DWi'&? >A^|(Ashkenaz Proc. Natl. A 
cad. Scl. USA 8 8:1 0 5 3 5 - 1 0 5 3 9 (l99l);L 
esslauerib, Eur. J. Immunol. 27:2883 — 

2 8 8 6 (l 9 9 1 ) ; £ itfP e p p 1 e J. Exp. Med. 1 
74 : 1483-1489 (l99l));i3J:O f IgEl/-tr7 P ^-a t<D§k& 

(RidgwaytGorman, J. Cell Biol. V 
o 1 . 115, Abstract No. 1448 (1 9 9 1 ))* t'tflb 

& O 

> (Wit l/-t^?-i?)iWr*^>(ECD)) ^,M^O^'r/li(D 
M**** Sfcli, ftfrH^Ofi-frK^-f >£=r- M^a/'j 
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Sfi L^jfcH$fc£^T> ftfi/nru >d (I gd) <7>F c K>>fV© 
N 3^ t ## H ^ * »^ ? * * • S« W *«*^# *ft # H © E3HJ K 
<>Brfl6-C**o <}: lOtti L< «U fbtttC I g G F c 

tntSS2 16CitS) ©1-C±*fc**K>y«**&te4*EBU £ 
fctt, IwM^d/'J ><7)TO<7>^#£I*^Kfflv>& 0 tffcjfi U>*MM§ 
fcfc^Tfi, WtB^T^Sffi^J^, Igd, IgGi, ifclilgGiO 
fi$l<7) (a) fc>i>«*, mtfCn 2 k C« 3 *64:*«i*t, (b) 
ChI, fc^->\ Ch2, fcJ:0»CH3 K^'f ^UiBi^$**o tt^$**iEfil4 

4*m<Dm&%-m*, ug, i gD, gEfc£&*i*fliire*4o s 
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(a) AQ-AQ ; 

(b) AQ-[AQ,AQ^Q,AQ-V H Q,2£|iV L Q^Q:); 

(C) AQ -^Q -[AQ -V\Q ,AQ -V H Q ,V L Q -AQ , £ { jV t Q -V H Q ] ; 

(d) AQ -V H Q-[AQ , $ f z it AQ -V„ Q , f fi V t Q-AQ] ; 

(e) V L Q -AQ -[AQ -V H Q , £ £ {J V L Q -AQ 

(f) CA-Y] n - [V L Q -V H Q ]j ; 

> 

nli, 1 J: •? "b**v>lfftT*l9 ; 
VJJy (J) ^> $&ft^n7'J > (7)^(7)^(7) >f±^£tiT^&^ 0 3 £ 

«fce«oEWMM**H*<3E^J£#A1-*£fc «>^I6T*4 0 

«2 F^VWHiSs $ £I±Ch 2 fcCh 3 K>-f ><Dm<D3' fcSifcftfcB^O 
E?iJ£ Hi l?l*ROfllf8&J&*, Hoogenboom^Mol, I mm 

unol. 2811027-1037 (1991) K X oTftg? *IT^£ 0 

flf£©»£\ M^D7"'J vf«tn- Kt^DNA^ HSnicidt 
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ff> 1 9 8 9¥3£ 2 8 B&H<*>#B#f1 : *M. 8 1 6, 5 6 7 -frfcHjj* S *IT 

Lv> 0 I g Gi*«ffl1-*tfcW±4#IIAtt, IgLfc^nNVAlT, Ig 

1 g Gj<^t > v ? fi> SlUMtfcJ: I g Gi 

>*$»tA*i*it*<T§& 0 4 ^-o^jtl-^gfcottx *S^flfi-c**o I g 
G^#*Hi L ti2fiB'r40*^ I gAiSitfl gM^if?)I 
g-T7*?-f 7*Ji, Hfti, I g**^ v-a-y v 

F c vOii&K X o"C#5c? ti&MMW}M#)'\%.M.$5 <£ tf^-y 9 — Hils & 
ISTJbio Igd, I g G*£.i:i/I g G^il^T, >f > tTjKTO^jtlBjft* 

2 i B-e, H^iflHtflsl-ifflWWtffi^li-e^Wllft*. I gG«f*> 

igdtiU I g d J: <9 "b^ftfJSK L*tftf*S14*J&tefl:Lft 
v> 0 ??>C, I gd tlil^ot, IgG*li, W^liffHJ:?)Fc 1/ 

>f > tT#TO^*JIB*«, tt^I gGT'f V 9 4 -fntil 3 fro) 1 £ h^rft 



(179) ft*2 0 0 1 -5 23 97 1 

Mf:fcjfcEflJS*ia7n?>f 7»gC#4?&V>I gGOT-f V^W^tS^S L 
v^ 0 fl)x_tf, I g Gifi> Jift^S<)HESiJ?ti^7D^^7'M^4oL^ ! ()o 
T^P>t*, ZilhVl % 2ofi (Glmfc2) li F c flKKfil LTV>5^, £ 
CO 9 *>*0 1 oogM£-e**G lmlli, ftftWtt*«*v*. ZtlKft Lt, I g G 

ittti 2ojm»^fi9tE»i?na7o^>f fn^ot^Fct 

WKiot, ^<7)rt<7)3o<7)TC (G 3 m 5, 11**0*21) /i»t*%?£S 

#*BW*7V-At3 - K1-4 c DNABEyiJ** I g<Dc DNA^Ji: 

m^?tl^>o L*U $V A<7) I g757> > (00 
x.tf> Gascoi gne^ ±15 ; Ar u f f o?>, Ce I I 611130 
3-1313(l990);i3J:O f Stamenkovic^> Cel 1 66: 
1133-1144(1991 )) #BB) C ZfV>m&Klt, USSOfc* 

<Dl gPlisaB^j7) 5 #ft1-*c:i:^M-C**o I g6©i«S*«**3- F-f 
& c DNAIi, J»ISf fctt5fcM<7)'J >^4$©c DNA 9-f 75 *)-frh<D 
&I8 3 tlfc * *> k > 7 V * - -> 3 V t tz fi # 'J * 9 - <»«EJB 
(PCR) SitaotMtSiH^Uo ft«ft*H-?-0" tt*H^" 
Ig»**3^Kt4cDNAS:, »^iJ|t±jfflll&w*-^tt*ttH»Sl«*4^ 

2. &fe£J:r>V£fcii£P<7>#tiJ 
Sfr S LH$l)*iBfi, $&&^D7U VfettK^'f VOCh3 K*-f * 
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IgG, I g A > IgD, I gE, I gMOC 3 

ga^fe* tlTfct) (fllx_tf, PCT/U S 9 6/0 1 5 9 8 *#JSL 

^\ #J!BLT£ ft* \ •tJl&fcS'trii:^ W*)A*L4»3ttH 

»W:J:oT, h I g GiKHoilltttiF c «*T©45^-MIS'S , 3& t , C« 

(Deisenhofer, Biochem. 20 
: 2 3 6 l- 2 3 7 0 (l98l)) o ? *bK> fiSt#M?tlT, Ch 2 fcJtfC 

WUMS ft4-o©I«Hi;^^7 -f Ck i ngf>, Bio 

chem. J. 28i:317(l992 )) 0 Ui'oT, MSIO^-Sii^ 

it*J:0 , <M6tl«1-*^-^**i:*T#it4i:, ffi#e>fi«e>*£-&fiCH 3S& 

v )\> f- v - c7)*^ £ B*"f -5) £ t # S "C# & ^ & t it 4 v> t v> 9 *£H 3 ft o 
ArnvW^- ©J&fc * €311" ^HWi-i: $ it 0 Lfc^oT, 

o " s>bftfc" si^tfi!!ix.s:H«iu^ ftx 

i/>*j&»Sa»*fU5irr*fc*fc, Lee^ J. Mol. Biol. 55:379 
- 4 0 0 ( 1 9 7 1 ) wlfflltt^n^^^^Jl^t, »JH]Bt*4a36fciftJllt 
(SA) etftS-H s T*^o fL"C, i-t«r(0^'J^ 
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nimi-sc:t>& s -c§*o fix, SA (^v-) - sa (tyv-) £vm 

it^:H s t*^o i*HCj:o'C^ ^-f -7- $:f It 4 i li: S AM^tS 

f - KG l y-X-G l y<VSA<nW.W5mtltm-r2> 0 fc£U X = Btt)<D7<y 
S(Rose^ Science 2 2 9 : 8 3 4 - 8 3 8 C l 9 8 5 )) 0 (a 
) * S-?-K®<xyj A«^LfcSi, is J: (b) SA^\ fcH&l" 

& h U^^f- KK£tt& S A<D2 6% J: <9 v>2§g£3gft|.ffi£t^ t 

fcK^T 10%^ <Mg^SA£<bo£g»(T&:b*>> " lUfc" fc£ 
0=\ nm-TZ h Vi~f* KMK^T 10%=t»9 ! tift<2 5%«tl9 fifftv* s a £ 4> 
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T»£#-tfi* IgGiBp H n 1«iSU*4a*) ( Dei senhofer, Biochemistry 20:2361- 
2370(1981)) 

(Biosym Technologies) % t'<Dfr?mff*TV 
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-riifcWCgSTcO^Sra^-t&it^KLTtt, t h I gGi«Ch3/C 
« 3«>&ttffili, #M*5> 1 0 9 0 A'ffl^tiTt 4oo^TO jJ«±U**#K 

>±<7? 1 6 Sr-fiXW* (De i senhofer, ±IE^ 

i 1 ler, J. Mo 1. Biol. 216:965(l990) o §SHfc£*»dU 

(Mutagenes is :a Practical Approach )> ±IE 

* >j =f jt 9 v * f- k \zi h ^mmmmmK m- t ^ # u * k * 

li> Adelman^ DNA, 2:183 (1983) K£ o TgiW 3 tltv> 

£3- KLTV»4* U =TJ? * V**h K£DNAj>l!fc'W ^X?«:i 
lUoT, »-4fctt#ro#y^rf-KDNA*3fcS£1-*o -<7)»MDNAIi 
, /srn^f-^-w^MifcttXfcODNAEBIfcStr, -^H^T'^^^ 

7 
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Wei Is £>> Gene 34:315 (1985) tW$^& t CI h H Lfcri* 

NAOgaE^J*tt«1-&<*>fcJ8LTv>2>o &T<*>#£fc*5^ , niDNA£3lffl 
Ltv>|>^, RNATfcJfcffi1-*£ ttf-?£Z> tMZtl&o PCR 

ttlf fctt, -iRttfcJi* tk<D^m*$-f (Erlich. Science 25 
2 : 1 6 4 3 - 1 6 5 0 d99lX R. Higuchi ^fiSL*!, p. 6 
1-70 £#ra) 0 

<0^r5eOMS/tf±W*l^£-r^7t:fe(7)^ffl^TO(i> Cunnighamt 
Wei l s, Science 244:1081-1085 (1989) i:«to 

Asp, His, l y s £ X Xf G l u ^Oflfmi*?*^ *14<&7 3 y A 4 tz 
liftCffWUT^S ("bo t fcifri L< ti\ 75-J'Sfcli# , J79-J') 
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K)75/ * > Stf tifctttt t tz fi N i it C *Sfio«36 1 SIS'* £ £ 
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3->Mkfi5fi:*-oj£ji±#jin-r*ifc*S£i*-t&o ^fn7W7-!ifj^yf 

i H: J: o t3c^^1f ^ o - H t H (OIS^S ^ 'J 3 ^«)» Wet 
#2 L < it, DNA l/WCSHKiot, #H> 3rM<7)75y| 

#'J^7f- KK*£^?-£&£<t-C&&o itlfcO^fefconTIi, 1 9 8 7 ^9 
1 1 BftffOBBttiFtt&HftS 7/0 5 3 3 0f, fcJtfAp 1 i ntWr i 
ston, CRC Crit. Rev. Biochem. pp. 259-306 
(19 8 1) KUMZHX^Zo ^TV^)]s^v-Kft&-r&8ifrim$>fr<DM 

K«r, ^BfttfflM. 6 4 0, 8 3 5 ; fjl 4 , 4 9 6, 6 8 9#;f4, 30 
1, 144f ;i4, 670, 4 1 7f ;*4, 791, 1 9 2^ ; &£lf%4 
,1 7 9, 3 3 7 -tK£^Tii^?*LTV> «x.lf, *"'Jxf l/'/^'J 
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t4, »-#y^-/f-K, «-#U^^f-K, *a©i0#'^^f h\ fcJtf 

Af D7*f v-iftlcftftS-a - Ft4«» cDNAifctt** 
MDNA) Sr. 3 htn%>*v--y y (DNAJfIB) 4 »il&3BW^:*K. > ft 

IRWfc, fc LT, ^<7)^<7)^-oJ^±-g-tf^\ £*l&fcR£ 

(i?ti^v> 0 Tfcfc*,, ^^Efll, tKl£Hte£U -oJ^±<7>v- * -jtfc-? 

^rnv;wf-v-c7)j&frT^ ) &*'ij^7 e ?- Ktt, v^t^E?^ ifctt, 
J'^A'EHItt, "«**-S>Jft5)-C**j&s Sfcfix ^ ^-<7)"f KJ¥A?*i& 
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4 -fcx (Saccharomyces) i^^-l'^n^^-tT. (Kluyver 
omyces) a ®={-<D%mWM, &%K-o^Xlt, 1 99 1^4^2 3Bfi| 
0*@i|f^^5, 0 10, 1 8 2^KfEflc3tiT^&X £ fiBM*** 7 7 * 
-H<D%mW.m. C. 7)Hf#>x (C. albicans) <D^)V^T^ 7- 
V<D%mm(\ 9 9 0^4 ^ 4 B^H^gWH^fflilS 6 2, 1 7 9f\ Sfcli 
, 19 9 0^11^15 Bf&frOSB&fttfaBfce 0/ 1 3 6 4 6-£fcffi«3#l 
T ^ & =y if± )V & f K X o Tfi^-T & £ t tfX' % & o H" SLSlMiaT^a $ -£ & 

-f>if«> z.iih<Dfr=}-*t hmm^hfrm2^z>ffim)x j \-frT$>2>& 

7*7X5 KpB R 3 2 2(0MPI^^{i, fJ^ir^^A^fef 
U 2// 7*7X5 Y<7)ffi%i&\mm--&'kL, $tz, 2$ ?'2&7-f ;i^<7)|i§& 
& (SV40, 7f;^W, VSV, f Tt(iBPV) (±> "S$t 
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mmfcttm-ox^wMtzhK^o nfflwftaafflxe^tt, (a) wxj* 

^4»«4^»i^wflliO#*^^1-2>««:l4*#41-*^>'^^, (b) 
£*14fc«£*ll9 itz\± (c) Wictf, A->7^Ji (Bacilli 

^±j(aifl&oJ|}it*r1?fjt?*ftfcie>oll#J*^ffl't&o J: of 

(Southern^ J. Mo lec. Appl. Genet. 1 : 3 2 7 Ci 
9 8 2)), v-f n7xy-;H(Mu 1 ligan^, Science 209 
: 1 4 2 2 (l 9 8 0))> i fcli'W ^n7^»(Sugden^Mol. C 
ell. Biol. 5I410-413C1985)) aUW**fflv> P>*L* 0 

±f£?) 3 o?>#!]li> -etL-PtL, G 4 1 8 & L < fi**vf -> > * f- > C g e 
ne t i c i n)\ Xgpt (7^7i/-)^)> itliM^o^-»i 

«SLft»«BJI&ttoTaS4aa^-*-W'b?-o^>«tt, DHFR, £fc 
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Wx.tf, it\ DHFR0>9t&te%tffiM?$>Z*hhl'**-Y (Mtx) 
*$tt%m%&V>*-?. »»II5»^^*U, DHFRIftffllfif 
KX-DXWtMfr&ZtitzMR&tmfc-t&o »tSWDHFR«rffl^ii:&t, 3 
^&lt±*IBfl&ti> Ur I aubtChas i n> Proc. Natl. Acad 
. Sci.USA 77:4216 (1980) K± Z> gftgg C Lfc#o t\ f^SJ 
££0^$^£f- ^--X^A**-^ (CHO) «&ODHFRf£t£ 

mto utlHiot, DHFRitf5^<7)3 tT 3 Jt* X o , (WJ 

ATCC CCL62, C H 0 - K 1 & f^SS **f± t 1 fcfflv** i t 

M t x fcfcv>fm&4>^£&DHFR«fK^£fflv>*4&tf> |*]£itt£DH 
FR^ofci LTfcfl*fcfcv*(BJtffl#tt* 1 1 7, 0 6 0-J§0„ 

^rnv;v^v-, »£S3D H F R 9 $s*&7 
->K3' -*^*F5'/77i5-e (APH) 4^aS7-*-*3- Kt 
4DNAE^JUJ:oT»St*!»4fcttra«F^R<S»3 1 *lfc J lS±iWII& 1*1 £ 

#4 . 9 6 5, 1 9 9^1. 

mmv^^m^&tzibvm^Km&mMB^tt, is^^7^^ kyrp7© 

•f t r p 1 itf£-?"C**o (St i n'chcornbf), Nature 2 
82 : 3 9 (l 9 7 9);Ki ngsraanf), Gene 7 : 1 4 1 C l 9 7 9 ) 
; i fcli, Tschemper^ Gene 10: 157Cl980 )) o tr 
pljtfsi 1 ^ hV7'b7 7VcG+Ttti1Jjar&fcv>BHf<&&&fl^ A 
TCC 4 4 0 7 6, Sfcl4PEP4- 1 fc#-rS«#-7~*-*Hffi-*-*Cj 
ones. Genetics 8 5:1 2 (1 9 7 7 »o B#te±*V AH t r 
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Ztzto<V®&mmtW&®9tii>o mm~, Leu-2£ 
m&ftft (ATCC 2 0, 6 2 2 itztt 3 8, 6 2 6) li> Leu 2 
4>ogt^a<7)^v^ 5 J: otfflM? ti& 0 

3<bfc, **"f -t^Jg^^^^S^-r&^feUfi, 1. 6^m^ 

^7X5 KpKD 1 ^-Srffl^&Clt^-e^&o B i a n c h i h 

> Curr. Genet 12:185(1987 ) 0 2h^-fc&, mkLfs* 
*^y<DXm$LM<Dtzib<V%m.&fim j g2tltzo Van den Berg, B 
io/Technology 8: 135(1990 )<> tf >M ^nv-f -t7>Jic7> 

■7Jl/f3f-»^ 9- 4>|jJ^StlT</>& (F leertj, Bio/Tech 
nology 9:968-975(l99l)) 0 

SliftCio-C, & 1 t£6DNA^7 P n.t-?-£|&£U frttLfcT'n 

*-KHfAfcLT, ^tllb<7)7 P D^-^-(i, ATD7W7- 

K-r*DNAfc*MBWfcifcl&'t*o 

C/7n-^«7"Dt-^-|(Chang^ Nature 275 : 615C 
1978);£J:O f Goeddel^ Nature 281 : 5 4 4 (1 9 7 9 
)), 7J^'J*^7 7?-lf, F'j7'h77> ( t r p) 7°P*- *-&(G o 
edde I ^ Nucleic Acids Res-, 8 : 4 0 5 7 d980 
\ * J: RWHMfr* 3 6 , 7 7 6^), ^J:^ t a c 7°n*- * -ft tVvW 
7*1) y K7*n*-^- (deBoer^, Proc. Natl. Acad. Sc 
i.USA 80:21-25 (1 983)) WStflZo LfrL. If^iJlfil 

«:i^i(Siebenl is tfc, Cell 2 0 
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: 2 6 9 Ci 9 8 0)) o it:, fflS^"TM!fcffl1-*fca?>7D*-*-li % 

. do E?y<b^TO*o 

7*n*-*-oE?!lti\ *#£»-eftfc*lTi/>* 0 ^SWUt^TOltfttl) 
afK^*«, *S¥i§«&gMa:*fcft2 5^3 0tta6±«EK*4ATH«tf«**» 

^oTWiflOSHIiliCXCAATWTJbi, fcrtfU X £fci£<3* * W 
f- K"C*So 7&^JW££Mf£^3' *S|fc«U D-f-f > ^829!) 3* * 
JBlc«Ky Af—^*#ilDl"*fc<>OV^/PfeUv>AATAAAE9l*«**o £ 

»M±fc fc fcfcttflH'*©fcaLfc7 , n*-*-EHI<0«fctt* 3 
^y-b'Jfi+t-WD^-^-CHi tzeman?), J . Biol. C 
hem. 2 5 5 : 2 0 7 3 (1 9 8 0 )), ifctt, xy $r 'J -fe 7 * 7* 

9--t\ *7*7Jl^ h*7---fc\ ^3-7-6-'J>i>fV^?-lf, 3- 

%<7)7v*z- >? - (Hess^ J. Adv. Enzyme. Reg. 7:14 
9 ( 1 9 6 8 ) ; £ <£ a\ Hoi land, Biochemistry 17:4 
9 0 0 (1 9 7 8 )) tf$$tl&o 

fcflJofU&*fcoSM|^7*n*-*-ti % 7^3-;PftFnyt-t*2, 4 V 

7>&£V1f?9 h-^jpJffl^U|-^1-i»l^7*o^-^-^J«-C**o WTO 
|&3l»wfflv»*onJiL/r / <^^-fc7*n*-^-^ov>TJi^ Hi t z em a n 
^ BWHtftffc 7 3 , 6 5 7 AfT? fetKW$*lTV»* 0 ifc* »#©x>^ 



(193) 



^2 0 0 1 -5 2397 1 



SWA'*, Bfi^W 9 8 9#7^5 H»^^ai#« : *2, 

2 1 1, 5 0 4f), 7TJ*J4 )V7,(.7tJ )\>7s 2 &<k*\ 9 D-v 

jfc*>-fA/*, fco£<b$J£ L<fi->5T>^-f A'* 4 0 (SV40) & 

S V 4 0 ^T.OtlrtfectTO^OT'n^- ^-|J, #-e-©J:v>i s 
V4 0^^*<^M&A<b#fr S V4 0*R1E*7 5^> > hi: LT#^tl 
&o Fi ers?), Nature 273: 1 1 3 d 9 7 8);Mu 1 1 iga 
ntBerg, Science 209:1422-1427 (1980) ; P 
av I ak i sf>, Proc. Natl. Acad. Sci. USA 78:7 
398-7402(1981 ) 0 K W h^*n>)>f^f?)(li'/n*-^-|i 
, «P#J: < > H i n d I I I ElWfiSS*7 9 V* >hk lX®hH2>o G r e 
enaway^Gene 18:355-360 Cl 982 ) 0 

*<t?^«1#W»4 , 4 1 9, 4 4 6ti:|2t?tLt^Jo i^MLfc 

^BftttJM, 6 0 1, 9 7 8-tfcffi«3*lTv>4o 
-7iO>Sr3-Ki-& c DNA<7?-9-^*ffll^-CC0^m^ov^Tli> G r a y 
Nature 2 9 5 : 5 0 3 - 5 0 8 d 9 8 2); #*6^;^^ «JM ;W7>£* 

NAO^JMfflJ&fcfctffcl&Sfc-^TMU Reyes^ Nature 29 
7 : 598-60lCl982);Kh>f>5 r -7iO>jjl »{5?-<7>ig*v 9 7. 

^^aS&Kfc*t&3&mKov>TtiC anaanitBerg, Proc 
. Natl. Acad. Sci. USA 79:5166-51700982) 
;£J:0\ v^T^JB^-f ;V7,<DLTR (ftv»*»ME9!l) t^n^-^-t 
LTJBk»fc, C V- 1-9-^WKIfflJ)^ -7h l JE»»H> f-*>f--X^A 
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**-IMUM&, H e L a*fflJ&, Si^v^N I H- 3 T 3*HJI&fcJ3»t&, til 
®coC ATSB^J^m^ov>TfiG o 

r m a n Proc. Nat 1. Acad. Sci. USA 79:6777 
- 6 7 8 1 ( 1 9 8 2 ) *>#B3 0 

^^-04 , ^x>/N>-9---Ey!l*}fA-f*ii:K:J:o-C3tji1-*ii:* t J: 

(Laiminsfi, Proc. Natl. Acad. Sci. USA 78: 
9 9 3 C19 8 1)), 3' fl (Lusky^Mol. Cell. Bio. 3 : 
1 1 0 8 (1 9 8 3 )) -<> hvxvfoffitB anerj 16, Cell 33: 
7 2 9(1 9 8 3)), £ X 0\ > ^BB?!Rtf> t (Osborne 

f>, Mo I. Cel 1. Bio. 4:1293(1984 )) Ctfo^otWS 

1$ffl?tt&o 08 fc LTtf, «»B*&&©&#ffll (100-270bp) K*>& S 
V4 0i>^'/*-, -9-4 f^**D-)/f;^|i]i/nt-^-^x>/Nyt-, 

wt- it * ttz, m®±®<D7° a ? - Zfcmt-f Z> tzebvfeM® 

^-fco^TJi (Yanivf,, Nature 297: 17-18 (1982) 

5' «W»fit#«E-r4. 

x«ii±ifi suu », k k *fctt*©fl!<0£iiiM& 

^DHAifclicDNA©5' HI, JoTtt 3' «fc**#l8iRfti* 
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Dill Ltz-fy* * KOEWjE U» i t *fl|R-*-* tzfXDffimZ'ii* n tzt>K 
, ^'fr-^aVfi^ffi^T, *i|K12l*2 9 4 (ATCC 3 1. 

4 4 6) fc^JHte&LT, 7> tfV U fcttr h * U J: o 

5 KSrWKLT, ftiJIEg$?H'ffcfc J: oTJBWU £ =t £ li , Me s s i n 

Nuc I e i c Acids Res-, 9:309 (1981) O^fe 
^ £ tz\$M axam^ Methods in Enzymology 65: 
4 9 9 ( 1 9 8 0) oTBBHIfcfefcfffc 3 0 

±*fflfl&0 + ft \z im-t & £ t o -c§ 4 * ? - * ttffl & £ t 4 
tl£ 0 Sambrookf), ±|E> pp. 16. 17-16. 22 0 ®S£3&51 

igLfc, £<7>ft&<7>#&> j&itflf&iJllM&fcon-Ctts G e t h i n g 

Nature 293 : 6 2 0 - 6 2 5 (l 9 8 l); Ma n t e i f>, Na 
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ture 281:40-46(1979); BfcJNEHtffc 1 1 7, 0 6 0 ^ ; £ J: 
OWHtfttfcl 1 7, 0 5 8-tKfa«$*lT^& 0 ffl»^*»-e^fn 
•7;P^-7-^^m?^^>c75H#^^i:o7*7 7>5 K(i, P RK5 (&»!t*3 
07, 2 4 7f) 4fcttpSV16B (19 9 l¥6fl 1 3 Hl&ff O P C T 

H^#f*&li§^9 1 /0 8 2 9 -C** 0 

fISo 0!lx.tf* TrV ->>f ;V*E I A-H«toTMS|5j^?tL^ 2 9 3 b JK 

3"JfAft*fcjELfc#ttfcJ:oT, pRK5 *afe*fc 9 - T- SW« 

S^Slftl-iifc^-e^So CDM8$:l*i:n^^-^ffl^t, DEAE- 

h 5 >feCJ:otC OStt^iSS^t^^H s -C^(A ruffo 
<b> Cel 1 61 : 1303-1313(l990);£J:O\ Zettmei 
sslf>>DNA Cell B i o 1 . Cu S ) 9 : 3 4 7 - 3 5 3 C l 9 9 0 ) 

)„ J: v*9W>V*iiihX, (S±«Jfe**«SWK»ft<e»S*fc 

KnJIKU^^ ?--tf (DHFR) £3- K1"*JM©^9 * 5 K 
O^STT^ **>f--X^A**-0PJfc (CHO) «||©«fC*ALT, G4 
1 8 \z.^-f^mm.^^-fi> it^^o G4 1 8Ka*£ttO^D->|i, 
^*CJ:otittJ:H s T*H, i*L?>o^ n- D H F > t if 

v ;u f - -7 - <nm\\ * ^ - K1- & jtfe^O 3 f - ft5&<& \z ifipl ? tiT ^ & * n - > 
(|±*M&fcJ:oT«#3;fcJ: ? CG a s c o i g n e ±IE ; SJtfMa r t 
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\ nh. J. Virol. 67:3561-3568(1993 ))<> 

-C> HMMf^i, Wittf, *fl§S (E. c o 1 i) *£**>x>>*'J 

^7S(Escher i ch i a\ x>f o;^ ^-g(E n t erobac t 
er )> ■x^'i'-f-TJiCErwi ni a), ^ I^T'vT^Ck 1 e b s i e 1 la 
ynr'J^lCProt eusX fl!x.tf> *X5f7^I (Salmone 
11a typhimurium)& ¥W * yM (S a 1 m o n e 1 la) 
> Sffi (Serratia marcescans)ft t*f)-t7r 4 T^(S e 
rratia), * J: W^^JRCs h i g e 1 1 aX fc^tH::, (B. 
subt i 1 i s) teXVB. 'J — 7 * )\> ^ 7, (B. 1 icheni form 
i s) Cfl]x.tf> 1 9 8 9*4 J! 1 2 B^(7)DD 2 6 6,7 1 O^B^StlT 
^4B. Ut--7*;V^4 lP)^i'(7)A^7 7l, ill (P. aerug 
i n o s a) &irV>->^- K-t^JR, £ J: Tf7* hWT'hv^-b^S (St re 
p t omy c e s) fcfc"C**o SfS U>*B§®? n-^>^±<7)-o|i^ 
12 9 4 (ATCC 3 1. 4 4 6) T****, B> *B§E X 1 

7 7 6 (A T C C 3 1, 5 3 7 \ £ J: CWilW 3 1 1 0 (ATCC 2 7, 
3 2 5) fcfoBfl&fcJRLTV**,, Ztih<r>ffllt. M7F<Dfztf)(D & <7yc$> > faJ 
Rg<7>fc&<7><b(7)Tfi&^o IttW3 1 1 0fi> ffi&x_DNAji^<7>3^<7>£i6<7) 

VTWtM&h&^o Wx.ti. W3 1 1 OTOtLtr/^I^ - Kf 

7ClIW3 110<7)2 7C7^m^o 2 7 C 7 0^*itf£-f Mtt, to 
nAApt r3 phoAAE15 A (argF-1 ac) 169 ompT 
AdegP41kan r -e&& 0 27C 7$(i, 1991*10^ 3 0 0 K, A 
TCCff5 5, 2 4 4 tU, 7^ 'J iJ > ? 7"* /Uf- * - a */ 3 > Kg 
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stZtltio itztt, 1 9 9 0^8 J! 7 Bl&ffWftSiRpttfM , 9 4 6, 7 8 3# 

^5:HtHo Sfcli, pcr, Sfcfi, 80©«»©#y > 

* n - K1"4 ^ * - fcjg Lfc * o - ^£ i M<7)/:*Olll-C^ 

So t7*n7^ -k^ • ■tl/t'v'7i(S a c c h a r omy c e s cere 
visiae), T**JW*&*Mt±«&**> + 

(Schizosaccharomyces pombe) (B e a c h i N u 
r s e, Nature 290: 1 4 Od 9 8 l) ; 1985^5^2 BM« 

943, 5 2 9t;Fleer^ ±IE) fllxJ*, K. 9 * r *(K. I 
a c t i s ) CM W 98-8C, CBS683, CBS 4 5 7 4 ; L o u v e n 
courts J. Bacteriol-, 7 3 7 (1 9 8 3)), K. 77v'n 
(K. fragi les) (ATCC 12, 424 ), K. -?)ViSW7, (K. 
bulgaricus) (ATCC 16, 045), K. 7^7^ (K. w 
icherami i) (ATCC 24, 178 ), K. (K. wal 

ti i) (ATCC 56, 500 ), K. KDV74 ?>UA (K. drosop 
hi 1 arum) (ATCC 3 6, 9 0 6 ; Van den B e r g ± 
IB), K. r^t M^>*(K. thermotolerans), fcitfK. 

(K. marxianus) ft if ; -Vn7 4 TJi ( y a r r o w i 
a ) (BtfH#lfr & 4 0 2, 2 2 6f);t>7-^hn (Pichia pa 
s t o r i s ) (l^H#^S 183, 0 7 Of : S r e e k r i s hn ao, J 
. Basic Microbiol. 28:265-278(1988 )) ; * V 
v^JS ; V 'J 3f*7 • Vx->7 (Trichoderma reesia) ( 
BWH^M 1 * 2 4 4, 2 3 4-f) ; -a-n^*5 - ^5?* (Neurospo 
ra crassa) (C a s e £>, Proc. Nat 1. Acad. Sci. 
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USA 76 : 5 2 5 9 - 5 2 6 3 Cl 9 7 9)); S/a. T'f -fe* • * 1? 'S 
•fV 9 V X (Shwanniomyces occidental is) & t'<7) 
ya7^7>f -fe*JR(l 9 9 0^10^3 1 Bf&ff<0BWtl#fl : » 3 9 4,5 3 
8-5!-) ; is J:0\ tfiJx-tf, ^i- nxtf^Ji, ^-v' 'J 9 AJRCp e n i c i 1 1 
i urn), h')#?7~sV&m (Tolypocladium) %t*<D&tf.ffi(l 

9 9i¥i^io Bm=T<r>mm^^m9 1/00357*), fc^ouc 7 

^)l/^Jl/*Jg (Aspergi 1 lus) m±> flx. 

(f , A. — K9 >X (A.nidulans) (B a 1 lancet Bioc 
hem. Biophys. Res. Co mm un. 112:284-2890 
983);Ti lburn?), Gene 2 6 : 2 0 5 - 2 2 1 (l 9 8 3) ; Y 
e 1 ton^ Proc. Natl. Acad. Sci. USA 81:147 
0-1474 (1 984 ), A. (A. niger) (Ke 1 I yt 

Hynes, EMBO J. 4 : 4 7 5 - 4 7 9 ( 1 9 8 5 ))fr Z<D®%.£ 

«U64»**O'bO-C** 0 ^OJ: 9 £m±«,fi> 80* ft -fc y -> >?Wf 

• (Spodoptera frugiperda) 0%*)> 7i 

fx • rx^f (Aedes aegypti) Qft> % 7^7*^ • 7/WjJftf* 
^ (Aedes albopictus) ($fc)> KDV7<f9 ■ ^y*'X^ 
- (Drosophi la melanogaster) tz/ aWaV /^x) % 
iSi^fA ifn-t'J (Bombyx m o r i ) £ t***fltS? *LTV»* 0 M 
x_ ff\ L u c k o w , Bio/Technol ogy 6 : 4 7-5 5(1 9 
8 8 ) ; S e t 1 o w £>£!> jtfST-X^ (Genetic Enginerri 
ng)H8^J:l9,Miller(b, pp. 277-279 U ^ A 7 7 
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z/yyftCP lenum Publishing), 1986 Ma 
eda^ Nature 315:592-594 (1985) £#HB 0 mx.it 
, 7") h^777 • *'J7*-* (Autographa ca 1 i foni c 
a) NPV^L-lSUft, *J:V*>f3NPV (Bombyx mori N 
PV) <7>Bm- 5$&t\ BRfeJfcffl©? i S^fc^-f 

LT, F7f5 • 7^^;w^ (Spodoptera f 

r u g i p e r d a) ffll&*>3BfME»fcffl^* i * 0 

3©«[*JS«IIWI&*ft±fc LTfUffi1-&£ t^-CHo jUSWKJi, 
nv;i/f7-DNA*jfoJ:9i:ftfHtl.S7^o;^T l J , )A • y*7ri/ 
i>X (Agrobac t er i um tumefaciens) ®c7>— £<7)|li 

DNA*««1MnilM±fc»frLT, **l*BR*£»U Sift*fr«)T^fD 
•7;uf--7-DNA^|&mi-^o S<bK, /A , n-^^-t7n€-?-, £J: 

era*? y 7T-Mk->^^^aB^j^<t 5 tt«Mwjte^5a ufc«seE3m 

E^J£f!lffl-*-* Depickerf), J. Mol. Appl. G 

en. 1 : 56lCl 9 8 2), ftis, T-DNA 78 0&fc3-<n±-mm®frh 
frW- LfcDNA frlfi fi , »JfeiLDNAt^trtt[*iB»^*v»T, «[»"C|Sift^4 
jt{£ ; ?-Oft¥V'^^*fe'l4'fk*&^tt±#$"e:&it55«-CS«>o 1 9 8 9#6 J§ 
2 1 BUfrWBfcWIflffcS 2 1, 1 9 6 -to 

(ism*) n, ja^-cttHTOftfttanfto-cv^CTj&f^^^^i^^ 

*±(A cademic Press ), Kr u s.e iP a t t e r s o nfi, &tt 
^(Tissue Culture) (1973)), fcHflU&fcOfc ±«I 
jfe&<D«tt, SV4 O-O&HfcftSftfc-fr^WRCV l^CCOS-7, AT 
CC CRL 1 6 5 l) ; J«E*K*iR<2 9 3, i fctt, *»**TJfSlS 
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*%>tzt>\z*t-fW--y>rZft.tzl 9 3fflJ5&, Graham^ J. Gen. 
Virol. 36159(1977)); ff^A* 9 -WM*BIJI&(B H K> ATC C 
CCL 1 0);f Y^--XAA^^-iIllJja/-DHFR (CHO, U 
r I aubtChas i n, Proc. Natl. Acad. Sci. USA 
77 :4216(l980 ));v>*-t;i/HJ «(T M 4 , Mather, Bi 
ol. Repod. 2 3 : 2 4 3 - 2 5 1 (1 9 8 0 )); t;HI«(CV 1 
ATCC CCL 7 0); K'JfJK?)fIll(VERO-7 6, A 

TCC CRL- 1 5 8 7)|Kb?W»^<ll&(HELA, ATCC CC 
L 2);^f^fl«)i(MDCK, ATC 

C CCL 3 4);/ty7 7D-5?Hff»6(BRL 3 A, ATCC C 
RL 1 4 4 2 ) ; Fl«(W 1 3 8, ATC C CCL 7 5 ) ; H MffK 
«(H e p G2.HB 8 0 6 5 ); 7^^|L*V(MMT 0 6 0 5 6 2, 
ATCC CCL 5l);TRI ffl%&(M a t h e r , Annals N. Y 
. Acad. Sci. 383:44-68(1982 ));MRC5 « ; F S 4 
Mm; fAAf-7l (H e p G2)"C**o 

fc±mm**m$<D±.umi^9 9-itz\$9v--yy'<9 9~^i<dxwi 

«^*tT^9o Sambrook<b, ±!EO 1 . 8 2 S0T^W S tiT^& J: 

->g >*ffl^* 0 Shaw^ Gene 2 3 : 3 1 5 (1 9 8 3 ), £J:tf 1 9 
8 9^6^29 B#MTOi»It£li5»8 9/0 5 8 5 9 -SfclE** tlX^Z X 
iKLX, 77u'*9t ') 9* • y> 77->i^^CUiM, -5e<Df|M 
l&&jBJfft!ft1-*rt:6KfflV»*. S&K* 1 9 9 1 ¥ 1 J! 1 0 HSMt OiKtlr 
&H*9 1 /0 0 3 5 8-&tffi«S*LT^4 «t 9 CLT, jfrtifcfcffi^T, tffe 
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der Eb, Virology 5 2:4 5 6 -4 5 7 ( 1 9 7 8) ^'J>S! 

9 8 3^8^16 B|feffW*a#B : *4. 3 9 9, 2 1 6-tfc£V>t\ Axel 
jWEaLT^io ^ft^^fflSflt -JftWKWU Van Solingen 
h> J. Bact. 1 3 0:9 4 6 (1 9 7 7), isiVHsiao^ Proc 
. Natl. Acad. Sci. USA 76:3829 (1979) 

jtftOSiS'iftSfK^^TIi, Keown?), Methods in En 
zymology(l989 \Keown£>> Methods in Enzy 
mology 185:527-537(1990 \ UiffMa n s o u r 
Nature 336:348-352 (1988) £#ra o 

♦ISKOAf n v - t' V ^ -71- K * ft ffl v> Hu&MM 
«\ S amb rook^ JLSfcfcuT, -JttWCSlW 3 *LTV>4 t CI * K ttz 

m«j||-eJ$*t4if:* , 'el4, !S±i|«IM«*t4t:ii, Ham' s F 
1 0(->^vt±(S i gma))> MM^K(MEM), RPMI - 

i64o(->rvt), iaixrywy n^iiiE-r - ^^((dmem), >^ 

BRLTiiHffi*&t HamtWal lace, Meth. Enz. 58 

:44(l 9 7 9 ), BarnestSato, Anal. Biochem. 10 
2:2 5 5 (1 9 8 0 ), #B#trJM, 7 6 7, 7 0 4-t;|4, 6 5 7, 8 6 
6-t;#4, 927, 762#;Sfctt,*4, 560, 6 5 5-t;l^W 
Pl*9 0 / 0 3 4 3 0f ; 7/0 0 1 9 5^1 *g#ff*4, 
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7 9 1, 1 9 2-f- ; £ itf#ll#fflF (U. S. P a t e n t Re-) $30, 
9 8 5-9-J 4^(4, #S#If»5, 1 2 2, 4 6 9 ^ fc|E$3 *IT vhQ&W 

JK fc<fctf^?>&#TKo<,>Tli, I RL7'W7>tt(l RL P r e s s \ 19 
91#> M, But 1 erli, ffl ?lf)«fflJ&<7>^M * x * V n v- : ^ft^ 
(Mammalian Cell Biotechnologyla Prac 
tical Approach) fclftiWrC^&o 

*ii^-cmx$*LT^4Jis±iiiiifettJS«i»ift/i»fc*< > ^lib^^m 

ttJW (« I T r i t o n-X 10 0) *fflv>T - fcn^TS &o 
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oT, J: J: 7 tffi8t*£ fc* f T*** f , 77^f^-^D7^7 

, fi»B#^-*-#>K ABX (Bakerbond ABX)#Jj|(J. 
T. Baker, ia-yt-y-JH7^ U ?7^-/(P h i 1 1 i p s b 
u r g)) jfcfcfc#ffl-e** 0 -<7)ftfe^, ^>^*7Ai:U 



>7> SDS-PAGE, fcct^Wft^ft^^^MMftT^ 0JK1- 

ssK'j^^f- K»c«to-cnfijfflBri6-c**o aft 14 u ify lx<d7°vt-4 > 

4 0Httfc£-2v»t\ ^##S?«r1fS&1-*Cli:* s -e^*CL i ndmark 
J . Immunol. Metb. 62: 1-13(1983 ^o^^T 

4 V ? 4 7°<D't y <X 3^Gu s s EMBO J. 5 11 5 6 7 -1 

5 7 5 (1 9 8 6 »Kli, 7or^ > G*^t*S*LTV>4 0 Hfttt <J # > KjMB 
£-r*&HMU ^HtICIi7#o-7T^S^ *«Hfi<&afcR*fflv»*£ 
t fcTgSo Pt5?it^^?L'It**7^tr-X (control ledpore 
glass) 4fctt#V Ufl/>yf-^) ^>4f>© J: o &tttttt£££ L 
if7h"j7n!5;?>, 7#u-x£fflv>& J: >9 * •) > 

•Ct^o 7nN '/A^:liG77'f-T'f-*7Ai:M#fSf^$ 
•£&&#fi, Fc K> >f J: oT£BMKfcj6**L*o -T&fr*>> 
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«14ph o. o***ua±) x\ $tz\t, m^u* hv 

tniti't^CBurrows, F. J. tThorpe, P. E. (19 
93)Proc. Natl. Acad. Sci. USA 90:8996-90 

0 0) o Si-rt^Ay h*v>£KM«<7?fc<m~ttt&siJ<^;w N^r-> 

^ta*#fc«itCJ:oT, *^^^V^tg^#f>tL^:CB u r r o ws , 
F. J. tThorpe, P. E. ( 1 9 9 3 ) ±fE) 0 -M#&t9#L# 

*»**4C4JSFftt*J(ilttlfe*3l*JBiLfcCHu a n g, Xh, (199 7 
) Science 275 : 5 4 7- 5 5 0 \ $bK, T XT* 

>^iWf?t^>Ci:MLfc (Zhu, Z. ( 1 9 9 6) Bio/ 

Technology 1 4 : 1 9 2 - 1 9 6 ; iSi^'Ho 1 1 iger, P. 
(1996) Protein. Engin. 9:299-305 ) c 

S4 L^)»ssjS£«:"{>o^7 i Pv;uf-7-* % zmmm^mux^ *s 
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(vr/h^!ilP(Remi ngton' s P 
harmaceut ical Science \ 6 K£> Osol, A. iK 

i9 8o)> tm&Lx, umi&mLtzmft$tz\tfcmfo<orMx~mf-thtzt> 

tt3J ; tefr^-* (ifei o»2£5MK) *'U^7'f-K ; Hit 7*75 >, 

^u->>> y*9^y* r^9fv, ifcH';->>fc*r 
(D7?y® ; ^HHH; fcjtf, *r/i>3-*, itzitr** 

h ] ) yftirogt&'iMs ; EDTAftfw+u- MbSI ; Sfcttv 

tf/ttzli, M-^(Tween), ^o^n (Pluronics) 4 

fcii#yifi/>/ , j3-fl' (peg) fcir©#B»tejiw*£x-ci/>a. 

n fc^-fcfl/fcJ: WJ - [^f;M FTvU-f] ^OoA/t^) KX-oX 
f^Remi ngton' s Pharmaceutical Science) 
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^rn^^v-ojg^gg&ii, ^J;Ltf, ill. lltIS A, IHI*K JB>fcrt* BRW 

"Cv»*afcR*£tr 0 &ift14&S*>WUU Langerf,, J. Biomed. M 
ater. Res. 1 5 : 1 6 7 - 2 7 7 d 9 8 l), ^ilfLanger, C 
hem. Tech. 12:98-105 (1982) KfEfcSflTn* 
x;K K KD^CWAlf, * , 'j(2-tKn + yxf^-^^ l J7-F) 1 $ 
fcfitf'J (t'-^T^n-Jl/), tKU KC*S#|^tS3, 7 7 3, 9 1 9^ 

, mmmrns s, 4 8i^), L-^^>si#mf^-L-^ 

;P ? 3 > K O n*ij7- (S i dman?), Biopolymers 22:5 
47-556(1983)). P > - fcT-^ftS Cl anger^l 

IB), SftlSW/P^n^f*^ F (Lupron Depot) Oi^ fc$WSM4 

o«; K*&fc&ft<tffl3*n*7-f 7), fcitftf'J-D- (") -3-fcKn 
*->g&BK (EWtl#iH&l 3 3, 9 8 8f) *^** 0 

9 £o IW«1-*>*-XAH 
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: &H#ft& 3, 218, 121f lEpstei nt>, Proc. N 
at 1. Acad. Sci.USA 8 2 : 3 6 8 8 - 3 6 9 2 (1 9 8 5); H 
wa n g Proc. Natl. Acad. Sci. USA77 14030- 
4 0 3 4 (1 9 8 0 ); Rfflttlfft 5 2, 3 2 2 ; Rfflfttf* 3 6, 6 7 6f ; 
(WNtftf* 8 8, 0 4 6f ; BWH^frfc 1 4 3, 9 4 9f ; ftfflftlf £ 142, 
64 H*B«F« 5 W«*8 3 - 1 1 8 0 0 8*;*H#tt*4. 4 8 5. 0 

4 5^^14, 5 4 4, 5 4 5^ ; ft^CMlff^l 0 2, 3 2 

-A) BiRjsft5-***5,3 Omo 1 . %3^fD-^i *) i>M < 

S«fc4SH*>K-5-«tt, ilE^ltUoT, m 1 ^ g/k g^<b lOmg/k 
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ra^jl/f-v-, *-^5f-f'r>i/'!-t + ->^-b*(HRP), & <b 

o 

iH'tHo flx.tf, fcttTO"l)64»£»i, 3 H, 14 C, 32 P> 35 S, $ £li 125 

tz fi iw>7x 'J y ta hL'ty&ftWLiz® t tz \MY&%ML&*to t tz it , T * V * 

(HRP) 4^w*^-C*%9o 

*v»"CSE»0^rffi*ffl^*it*«T§4*« % fOJ:H*ttKll, Hunter 
«b> Nature 144 : 9 4 5 d 9 6 2); Da v i d ^ Biochem 
istry 13:i014(l974);Painf^J. Immunol. M 
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eth. 40:2l9(l98l);*J:a\ Nygen, J. Histoche 
m. and Cytochem. 30:407 (1982) Hffi«?*LTv»4^ 

S.Zola,^ ?v- + jtfjifo : ft|7ia7^(Mo n o c 1 o n a 1 A 
n t i b o d i e s : A Manual of Techniques), pp 
. 1 4 7 - 1 5 8 (CRC/l/Xtt (CRC Press, I n c -, 1987 
) 

7 - A ^f^k^t) t ft-fr L T , 3 o ©ffl$$H» t, 4 *> * tM-r £ 
o «X.tf, *B#t^»4. 3 7 6, 1 1 0**<MRo Af07H7-^Wi 
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fluj h tz #> <n i> <7> x it £ v » o 

* fi td^ v-ft*- & *«* ■€ ^ -7 -it $ tl£ V> «fc 9 H jfrffcM® <7) C 
h3*»W-L*: 0 £*Ui, ^SW^ftCRidgway^, ±fe0996))&tf £ dfcfE® L 

Ch3 F^>4>(;ffi5-iyX^7^f KlS-frfctttt* t fcfc JioTjtJftStlfco 

JitCio 3 ftfc CVaughan.T.D . , (1996)_h|£) 0 

%W\ 1 : ^p^o|^jg(protuberance-into-cavity)/\-f nv;uf--7-;&$?ftif 

Chamowf, ,3. Irrminol. 153: 4268(1994) nj; h ^KfEfcS hfttii-CD 3/ 

CD4-I g 7WWC« 3#flS(±> HIlK-C#/c^r n7iVf7-^*-b> 

r <k*n:#-^^#if H^^7 (Ab/Ia)^-CD3/CD4-IgG^^^^^ < £ 

^<LttI#li, Mtffi-CD 3#L#fiSl<&CH 3 K>W Vfc&tfS 7. 77 
f-yjr V rf* * Wf- K*fllv>fc*M h-|f#^l§l§( Kunke ' 1 ^ .Methods Enzymol 
.154: 367(1987) £ P.Carter, in Mutagenesis:a Practical Approach.M.D .McPhers 
on,Ed.,IRL Press, Oxford, UK.pp. 1-25(1991))^ X o X C D 4 "I g G 4 1 "Cft H S 
*L, J.oy7**#V5^l/*f-KEyiltJ:oT*»Lfc(Sangere >f ProoNatl. 
Acad Sci.USA 74:5463(1977)) 0 *<^3£#HB 
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A 3 



$a-CD3©C B 3. | CD4-IgG<7)C B 3 | 


T366Y 


Y407T 


T366W 


Y407A 


F405A 


T394W 


Y407T 


T366Y 


T366Y.F405A j 


T394W:Y407T 


T366W:F405W 


T394S:Y407A 


F405W:Y4O7A 


T366W:T394S 






F405W 


T394S 



n&T 3 6 6 Its ht~C»3 V * 4 y ±<7>&&Y 4 0 7 IS-^WPH 
l*lfc**o ?£lT3 6 6^±5*^W«tttt> *tSY4 0 7 K#t 

KpM >#05T 3 6 6 Yfc h^- K*-f ^4>OY 4 0 7 T^fflS^fS 

®(7)^*«#?tl^o g&fi, Kabatftft^.->^rACKabatp,, (1991) _hffi)£ 

Si-CDSMCDtfiaCWggSftCShalabyt,, 3. Exp. Med 175:217C1992) 
^Rodriges^, Int.D.Cancer(_hfg)7:45(1992))£ 3 — K LT 7 7 — v 5 F 
li > ^ mT S *l ffl «J (Giamow£> , 3 . Irtmunol . 153 : 4268(1994)), 77-/ 
^ K*3-KUV>4CD4-I g G^#(Bym/b .Nature 344667(1990)) t -*f 

t rJftjH£fMHllfe. 2 9 3 S+K»ACco-transfected)L£ 0 
77-/^ KDNAO^MIiS^LTt-^, £fc*DNAOJfc$liA b/ I a* 
^©feg****!:-*-* J: 1 a : M* : ««-r > 7 ? b d n a (15 
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M g h-^^)(7)*lJ^(l»T-){iJ^T<7)ii^ : 8:1:3; 7:1:3; 6:1:3; 5:1:3; 4:1 
:3; 3:1:3; 1:0:0; 0:l:3 o 

zvfkmydte, s d s-PAGEi(?)i/-f-f>-> hi)-x*v-y? 

KJH 2>fr$T<Dnil 9 k □ n -^^iag(ProSep A.BioProcessing Ltd,UK)£ 

oiim^tzo tkmywmfctt, P VDFIgCMatsudaira, D. Biol. Ch 
em. 262:10035(1987))^ ( 7)^ 7 -n yf^/ 7 5 7 ^S^J&SeH iot 

SSI<7)7r-v5 Kt^^SCH 3 £IE*&A/-C^& I a £ J: tfSSlO 7 7 - 
h't<7)&®X (3 h5>^7x^-/a >) fi, ^$L£iil9> Ab/I a* 
^7, I gGU a**^-7-4i^I^*4i:S (Chamowf,, J. Iirniun 
ol . 1534268(1994)) 0 7* 9 * 2 £ I a £ ^ - K L T </> & D N 

A«77^y3 HJKSftfcttJS-f 4**$^ 7-075? f a > 

^#<&& 0 I a : H : L*)6 : 1 : 3<7>$ADNAJtT*fi> I a**^"*- 
(22.5%)^ I g GC23.0%)<7)^7 7^->3 > 54.5%<t> A b/I a*^ 9 

*L4iH'9 *#*>4v>fi«<^9 v^A^^i^^^JW^it^Jt^ : 50% Ab/I 
a*^7, 25% i a *^^-f"7-S^25% i g q fc «t < -0:1"* 0 
f4!C« 3 **^TLT^4«t*t LT, Ab/I a*^9li> irt _ C D 3 MM. 

tCD4-IgG I a ffs Zii^HYA 0 7T^SiT 3 6 6 Y£feSE#l*"£# 

ftj&RCM a+*>£iP5fcJ: DfSJtffcftfcfcibtf, tt#/fcJS£ft#H?*> 7<9|b) 

V>*O«TMR8ll3;kfc 0 ^-f^looaittldRI-iifcfttK, T 3 6 6 Y 
Kte* f Y 4 0 7 T£#U 19 * j***^ LT J: ^fr&We** til 

1"&o Ab/I a'W7'J ? F077^-/3 lllS^SflCAb T 3 6 6W 
, la Y 4 0 7 AtoW#eHMX£ifjjn-r&c: t K £ oT;fifc«MS ft* £ 
fcJ44^o *2 0ftfet^P^TCAb F 4 0 5 A, I a T 3 9 4 W)fi> 
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yji-ikt* I a T 3 9 4Wltjg^gftoML£^ft£^9££<7>&A 
DNA^?^77ii'v'3>^lKAb/I a^l%it^4D/:o 2o<7)#> 
& L fc^P^gr&^fr^ 7 CAb T366Y : F405A, la T394W : Y407D<7) Ji 
, A b T 3 6 6 Y, la Y 4 0 7 T^TlsLhfcttA h/l a ^'J ? K<7>£ 

T 3 6 6 YM 4 0 7 T SEJMM 7 J: «3&£>*lfcA b / I a J f^7^)77? 

o £ fcfcf§jfeLTV>&ttfi, mono s HR 5 /5^7 a (Pharmacia, Pi scataway.ND) _t 
t^f/^^D7f^7 7'( -(20tM|> PH8 .0*0-300^ NaC 1 ) 

fcioTA b/ I a ?*G>£fifclfc*3*Lfc« iJtMU A b t I a«69 

Mffl^^iWAb/I a*.* 9O«iSofe*UAJfT?**t^-r* 0 

1 0<7)±%%U( Suresh b, Methods Enzymol. 121: 210(1990) 4 Xfi-f 
ftJaTKS "CfcCfctifc <toT> F c~£#B s A b <?>i£ ft ft&Jfiffl fcJtiWr 
i»^t^^?tLi>(H^-lB) 0 T 3 6 6 i:Y 4 0 7* , ^t«#S*LJ.o I g 
G!<7)Ch3 ^ (OJII^S ? *ll> C t T 3 6 6 Yt 

Y 4 0 7 T^mfe^Tlt, ®<D t h I g GT'fV^'f T'OgCz, % X fi J 9G 4 o 

A. Ch 3iffl-y^^7-f Ktt-fr^Rtt 

7-f K^^+^BtB$*l^^tLtcMLTV^(5.0^A ) 6.8A)(Srinivasan t N. 
If, Int. 3. Peptides Protein Res. 36: 147-15 5 (1990) ) c 7.6A £ T?<DmWt, ± 

Srlr L/c (Deisenfofer.Biochenristry 20:2361-2370(1981) ) 0 ii) Ca 
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£ fi v 7. * 7 4 m& £ 5- x. & J: -5 # 1 ft » t <b tl £ (S ri ni vasan , N . t> , ± |e ) c 
B. VZAryj Kig^^tfMto a JW7 4 KiB^IJU Insightll releas 
e 95.0(Biosym/MSI)£/Bv>Thun^^ (Rodngues£> ( 
Cancer Res. 55: 63-70(1995) \ t h I gd F c (Delsenhofer.iSE^n* 

, #5eSP<a:w^gg*»HS0<unkel^, Methods Enzymol .154. 367-382 (1987)) £ j 
ott MtLfcfct-C D 3fiiIXfiCD 4~I gG^C H 3 KH> + i:«AU: 

Y349C, 5* CTCTTCCCGAGATCGGGGCAGG GTG CAC AC CTCTGG 3' (SEQ. ID NO: 1) 

S354C, 5' CTCTTCCOGACATGOGGGCAG 3 ' (SEQ. ID NO: 2) 

E356C, 5' GOTCATCTCACACCGGGATGG 3' (SEQ. ID NO: 3) 

E357C, $' CTTGGTCATACATTCACGGGATGG 3 ' (SEQ. ID NO: 4) 

L35IC, 5' CTCTTCCCGAGATGGGCGACAGGTGTACAC 3 ' (SEQ. ID NO: 5) 

D399C, 5' GCCGTCCGAACACAOCACGGO 3' (SEQ. ID NO: 6) 

K392C. 5' CTGGGA GTCTAGAACGGGAGGCGTGGTA CA GTA OTTGTT 3' (SEQ. ID NO: 7) 
T394C, 5' GTCGGAGTCTAGAACGGGAGGACAGGTCTTGTA 3' (SEQ. ID NO: 5) 
V397C. S ' OTCGGAGTCTAGACAGGGAGC 3 ' (SEQ. ID NO: 9) 
D399S, J' GCCGTCGGAGCTCAGCACGGG 3' (SEQ. ID NO: 10) 
K392S, 3' GGGAGGCGTGGTGCTGTAGTTGTT 3 ' (SEQ. ID NO: II) 

C231S:C234S 5 'GTTCAGGTGCTGGGCTCGGTGGGCTTGTGTGAGTrTTO 3' (SEQ. ID NO: 12) 

ggjlli, 7 5 ;mn&kttQtete*h, ±fEC1991)oEu#-ttt^-;**-A) 

&^"C, l«7 5yitiL/:o 3 n :/ J: oT5Ht 

tioTSHi, ->--jr^-^vers1on2.0(Un1ted States Biochem 

icals,Cleve1and,0H)^fflv> hi??**';?, t V*J- KE?!I&>e (Sanger ,_hfg( 
1977))ic«t oT5SfiEL/Co 

ft ; vl-v6 |E4 Ab/I aMT*^ K, ^-CD3/CD4-IgG(Chamowp J f _t 
|B(1994))^ fi g^^<^<7)^ni3^T^c75^tJt^L7to CD4-IgGS 
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LT</> 3 Kfc-Wfc, 2 9 3 Silfetlc^ALJt. ^fnN 
v-<&jR*tt, ^stgfflo I a : Hi : LIDN AJfc#A1-& £ t fcJ: «J Mig 
ftLfco Ab/Ia^fn^7-, I gG&tfl a **^>f 7 
K-)*i^Df^A77-f-f^ — ISRU SDS-PAGEfcl/-f-f> 
9 y h p< h 'J - 7. * * - > ^ CRi dgway f> i_hfEG996))c «fc Lfco 

^4C5o L*L4*<e>, y*/U7-r K-Ch 3S!*#*^A b/I a^fny 

DS-PAGEHJ:lJ^A/7-f KCh 3 SAtt4<fll& 3 ^y'y^N 
>#"t'j Vt**Lfc»43aCM 3 K^^>^o^^l±SDS-PAGECi 
oT*M3*lfc*ofco "^^7^ Kd 3 U Y349C/S354*C,Y349 
CyE356'C,Y349C/E35T'C,L351C/E354 , C,T394C/E397 , C,^i[/D399C/K392C < t £^ L 
to ni-^«#CD399CA392'C) ( ± > »#|#<7) S D S"P A G E5MfrfcJ:4» 
St LTif4S^Mx.^»Ab/I aM/'J y KOJR***ft»KJiill Lfc(* 
tl-etL7 6%*t5 2%) 0 mmt, 7? ;M t#-t(Kabatt,, ±|E (1991)?) E 
u#W5-***-AX **LH3fcC11lfe75 /S&fcJoT^Lfco Ch3<7>^1& 

2 03fcT-+o»£tiU 7 , 7^Aif(')i:J:oTl/T?ti^, £?>&#li> ^ 
^#K392S/D399'S^,^4^i;Jt^LTlS^LtA b/ I alKitAb/I am 
A*»flHlltt©W**4^fcifcj5^, »£K3 9 2 iD 3 9 9<oWAk»i X 

Fc K>>f >£&o*b<7)i:p§];|3SK&IlU ^titi^r n^-f 3 K> >f 

(7)vX;P7^ KCh3SEH#I4, 2 9 3 SiMl^^Ti^i: DV"^ 
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-<7VN"--t>r-y £igJpU £if^O|t&7jte{i8 7 % $ "C^r a *">T v-o 
A- -tr > x - y S-Jf L/c 4 ; Ridgwayf, ,(1996)±«E<> #BB) 0 d *l tj> 2 

«>#te*Ji&*-&*H*:fco L 3 5 1 CXI4T 3 9 4 C££tr, 2o<7)€fMtLfc 
y* 4 Kli, -f K|±^/Nr n v- (L351C/S354'Ci:T394C/V397' 

9-v 1 6)+fcfi1tU axd^7-(?)^^L^(I4)o ^fn^7 
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7~*z K**- 


7/ i-^^A 












51 fcl 


vl 


Y349C 


S354C 


54 ± 4 


v2 


Y349C 


E356C 


55 ±6 


v3 


Y349C 


E357C 


57 ±4 


v4 


L351C 


E354C 


56=t3 


v5 


T394C 


E397C 


57*2 


v6 


D399C 


K392C 


73*3 


v7 


D399S 


L392S 


55 a 1 


v8 


T366W 


T366S:L368A:Y407V 


86.7*2.3 


V9 


T366W:D3S9C 


T366S:L368A:K392C:Y407V 


86.5 * 0.5 


vll 


S354CT366W 


Y349C:T366S:L368A:Y407V 


95*2 


v!2 


E3560T366W 


Y349C:T366S:L368A:Y407V 


94*2 


vl3 


E357CT366W 


Y349C:T366S:L368A:Y407V 


93*2 


vl4 


T366W:K392C 


T366S:D399C:L368A:Y407V 


92±1 


vl5 


Y349CT366W 


S354C:r366S:L368A:Y407V 


90* I 


vl6 


Y349C.T366W 


E356C:T366S:L368A:Y407V 


95.5±0.5 


vI7 


Y349Cn6€W 


E357C:T366S:L368A:Y407V 


91.0 ±1.0 



A. 7 7 7-yf'f *7*l/-;>j£li, £5e£Ch 



(219) 0 0 1 -52 397 1 

7*f- K7 7 ?^fc»«frLfcCgD*«7f- K7 7 7 ^ Wx.tfl-asky f L.A. £ Dowben 
ko, D3.(1984)DNA 323-29 {/Be nnan P.W. (1985) Science 227:1490- 

1492)|£j£^#, T36eW(Ridgwayp,,j : |e(1996))$ r ffl^&o ^MUtt?) 5 

Ch 3 7 7-/f^ 'J -©1-1 x lO 5 ^*^ D->fi, P C 

R75^V Mi J:* S^Ch 3 ^ > f»*>iB!ftK J:o"Cflllll,fc 0 

^77^^nii, »*»4rftff«rfflv>Ttt11366, 368 ^ 407^^^^^ 

A^T^^-^y;^m^i^l^-J:*i:^ ^ti-Ptt9 0%^ 60%, 5 0%S^1 
0%/iofc 0 ££g*n->£-&tr7 7-v^ Mi, 5 79> K^IK^cr 
^-ffi§£ Lfco --fOJBfMKJIMfcFX L I -B L U E T "«imCStratagene)*|f^ 

o 

t407-eHiiij$tL^o 6<7)^^&t^ ymoia*^^^(±, l iJKIlJK$*t^> 

EIIM, T366S:L368A:Y407V^-g-tf, 4? * < i: <b 2 j£ @ JK 3 *l • -ft<b<7> 
7 7-i*IjR»li^fJlt, 5fc^5Ej|?*Lfe^rny>f T366W/Y407'A(Rid 
gway, 3.B.B. t> ,(1996), ±|B)fc ISJ-oEyH*"* Lfcv><> f07 7-/IW 
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KpAKl gCCarter^, 1992)_hn u - K £ tltz C 3 

, *b§13 3B 6^ciAL> i&m?-^ t&*«^-ci«v^ijaMnwt^ 

^fr7&?-££ 0 DEAE-t770-^FF, A B x (/Resource 
D7f^77-f-i:J: oTfflS^ L^T366S:L368A:Y407V^#(i % S D S"P A G 

l^o Mm^m^^i-~M*^m-x^xwmLtzm^mcH 3, t366s : l 

368A : Y407V, T366% ^Y407A^||ft (7) fr^ff * [J, LtzM "C* o fc 0 

14*, ^7^v>Mi:J:oTfflin77-yS:ijEniH:J:otfl0i: 

Afn^7-^^iL^o Ch 3-7 7-yi:U77-yVSSM7'yb>f 
tit, Wm)^M.%\-7s^^-y-t^fz^(n^^^-tho 
7 7-yli, 7 9* > K<03ttW&^@9J*n-ytf>P>pJSSU h 
pRAl ^fefcHRLfco fcfcttfctt, XLI-BLUE T "pj 3 <7)7r- 
v 5 K £ , 10 9 P^/" 1 " 1 M13K07cr)#^ + T'SO^ g/ml # ;u ^ - v y" > i: 10// 9/ml r h 
5-9- y- 'j >-£-^l-&25im LB«K&?t1-££S!>Kf£fflU 37^-c-Bfc^ 

y MkL£ 0 7 7-y'lt 5 m 1 <7)20%(w/v) P E G > 2.5M Na c 1 KX^Xtt 
ItL^frl*C12000^ lOfr, 4V)<D&K±mfrh®U2il. lmlOPBSt 
K#i!^$-£7to PB S*0-6M<7)y'7-v^iSm^" 1 ^ 20 ^ 1 7 7-y'I» 

tit, 5B 6-tS7"l/- YZm^JkV&Mt LTo-7x-W/y'75^ffl^f: 
^-T^r^ y->a^;i/^^->y-*--tfH^L7tJit-M 1 3 *° U y" n - t" ^ A b 
[:J:ot7 r~ v^ft-r&E L I S ACJ: oTi»J£L£o Z<Dfcfi> 

tit, 2.5M Hz S 0,50^1^^pnj:oT?PihL, 492nmx-iME£iBiJSE L fc 0 * 
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o Kaleidagraph3.0.5(Synergy Soflware)^ffl^^^^ft/h-^^m: oTE 

M1>mm-®t2.Ztlt^TU T366W/T366*S; L368'A:Y407'V^ fa 

IKUcAfn^Y-lt IS:ItL/t^rD^-<-7-, T36Q/\f/Y407'Aj; fc^f; 
fcJ: *)£5e-C&&^\ L^L^MCh 3 J: «9 li£5Ef4K#&o £T<t>Ch 3 
flu «5W^!b*^SJi^ itLib[^D^W^*iaiJ^fe^=toTif%$ 

v- J: 1J t fc-f*K«V»flU*i*M Sr^T LfcT366S ; L368A : Y407\^^#^*-c* 
T 3 6 6Wlfe, £0=T366S : L368A : Y407V^pg£H#o 1 : 1 fi^Ji, 69. 

»Bfcfc-R1-4« T 3 6 6Wftfe**^>fv-tt, T36aN/T366'S : L368'A 

: Y407'V^^|j§AfDf^ v-(AT» = -15.0<C)J: 19 "bftjgttt*4 0 
^tlg#<7)±^T366S : L368A; Y407V^p^#{± % flPf&fc J: oT Ifll 

Rift Y407A(±, T36 ewie^lftw^ftTXcrffS 

6W(AT. = U-0t:)Xt±Y 4 0 7 A Ca T» =6.6^)***^ J: 
fete*** &T366WA407'A^^ ^-7- OjfcJ&fc -ftf & o 7 7 - "7M Lfc^ 
fD^7-, T366W/T366'S : L368'A : Y407'Vf^ §£ft Ltz^T n *r>f "7- > 13 
66WA407'A,( A T n = 4 OtJ>J: ») t-lS5ef*4* { , »£SC3* 

C . >f v tf tf-?<D 7r- y-mff. L fcSE#feJfctf # ( A b / I a ) 
b/I aM7-'J? K> ^-GD3/CD4-IgCc75f^^^< ^W^SrJt«!LfcCChamo 
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wf,, (1994),_h|s o zmt, CD 4-1 gG t-ffiKt hitLtzfc-CD Smm^ 
)t»Wi:J: , )ML/:, Af n^v-i^^v-^Mli, 7 
nf^>A» SDS-P AGEbZ**->?l'~4?-r>isY* M-< 
Ridgway.f, ,(1996),_h|a)m: 0 "CfFflfiL^o Ab/I aM^'h K 
£*J&»#, «:-CD 3Ma*«KffL?tBlfeS*#T 3 6 6W*3^ I a#7 
r-y-««Lfc«*#, T366S : L368A : Y407V, XliRf|-Lfc£jH£»#, Y4 

0 7 A^^-f ^^^*^r^«*»A#^?>laJlz$*t^(Bl3)o 

esso****** 1 gG^ix.4SiJoHLt/v-(^-->^^7'f v&&i g 

o HLtyv-tli^ I gG*V U4S!!Ch 3 J'fc^trm DJftfc 

Cil?tlfc, T366S : L36BA; Y407V f i, fflSt4 7 7-75F© 

itf£^#A* s ^o^<7) I a *7v-&#oflH4fc I a^^-wfi-fr**#< t 
£^**^>f v-ftfcj&MSS**,, Y407Ajj % ffllt47 

|«t * C h 3 ^gfovM®) -co TO fi* * ^^-7- & KH# 
C„ 3^H##, ^ffllO't&fcCH 3£#lft^fc^ni]|l£.* ^<*R'v*>iB<&<&fc 

fci:7 7 7^bCK 3 7 7*»i:^ts-ei4KH^4a, jgstCH 3 

^#|#{±, SECh 3&itt tM 1 3 itf^ ni<^)H<75 7 >^-jg*©|S*fc LT 
4C4o XLl-Blue^j; $ 4r>^-«HWm±t*^T, C« 3 > 

t ttm-r % 7 >; - o c « 3 $ *i * ** % 3 » 

7--7>&&fc$£> Lfctt"Cb*lil^*llrtt*IH*r4CF1gin1^, 3. MoT. 
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Biol. 239:68-78(1994) ) e ^<LT, ^7- v > fcifiDt" 

#<7);i§ffi«&7 7n--^-t i &&o Ch3 -< >0-{r-^Hi3^T, ffiff-LfcS? 
L/co 7 7-vf^*7*l'-f;^ 

fcttttfcSil*-*, ££fclE«Lfc7 7-~7S«?:£8;tt, 

w t -e Off tttt;® t IS-frl" * fib* wffi* Sr *8E1" 4 o 

^§v»t h-*«F vCscR0^y^77 ij-(Vaughanp,(1996)jh|B)^, A 
x 1 (k h Hr^^-f n->>^ t - -ff ECD\ GC S F-RCfc HM^n; 
-«*H?H:^-ECD), IgE^XUgE), IgE-R(fcMgE 
V*.-f9- a -SIX MPL(tF hny^^xf >Hr7'^-f ny^^rt- 
<E CD), MusK(t Mefi#^«Hr7 , ^-f-D5/>*t- 4fECD), N 
p o RCt ht*77 >lx-t7*^-Np o R ECD), R s e Ct h V-fe 7 * - f- 
n^^^7---fe\ Rse, ECDX H E R 3 (t: hV-b 7? -f- a v> -tf 
HE R 3/c-erbB3 e CD), 0 b~R Ct; M/ 7f- > H: 7? - E C D ), SIFV 
EGFCt hlfcfcrt&jjgftB^ [ECDIifflllfe^K^-f Sr^trl 
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- -fe > r - v * ftff 1" 4 * Fen 9 Dooli ttle(1985 , 1987 , 1990)?) 7 ;w =f ij X 
A?:ttl,7'D^7 A"77^ >"*fflv>TJt®:L7t(Feng, D.F. Dooli ttle, R. 
F(1985) J . Mol . Evol . 21 : 112-12 3 ; Feng ,D.F£ Dool ittle.R.F. (1987) D.Mol . Evol . 2 
5: 351-360 :£tfFeng,D. F£ Dooli ttle, R.F.(1990)Method Enzymol .183:375-387) 

( g,(100%|Wj-t4) s c FvOilSJSP*^LT^*VL«WJt«S:"C*4o <e<7> 
x> b ij - 4/9 (HER 3 x 0 b~R, JHv>*K? * Lfc)HU HE R 3 * 
4ow?n-^i XJ4**tJ£l±o«L-0 b-R ^ n - V fc Vt Eyfl** 

±©Sl-HER 3 ?u-y t Vi&mZ&%?Z>Z t*%to SAIlOi'/ b "J 
-MU ^fcffl+O 1 Xtt**Usl±*>* n- ViEyiJSr**1-4*BBWo«: 

<£>MPL*n~>£ VLEyO***Lfc 5o©*n->$r9J&*ULfc 0 x 
Axl)XJiCNpoR x IgE-IOoJ:? fc, *S<&e«3&MDl&$;fc4v^-*fc*$v>T, 

o 

%-e*ofc«£\ 7 5 ^ KWTIKfcftfc. I4li, Ax 1 

n->Axl.78), r s e O p->Rse.23,Rse.04,Rse.20,^ofRse.l5), i g 
ER^o-V IgER. MAT2C1C11), J^VEGF^n 

- y vegf . 5)n #n<|$ ^8^45 fit#<© V l SB^iJ W Jt Ifc-C* * o E3HJ O 5S 
^(Kabat G.A. £, (1991)j 1 fg)X(i^^<^^||(Chothia ( v : Lesk, (1987)1. MoT .Bio 

1. 196901-917)^^9 JSLKje-frCDRaatOttlttt, ZH-?HTmk#K£v 
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gi^), 6o^PI--e*4, Rse.04i;obr.4<^ga((itf99%@B?iJffiTO)|i, fct 
Ktt<£C D R s <&*MI<*> 1 aa6-Cffiiti-4 0 Rse.2(V)g«(tJtgr98%BB2?!)l^-14) 

ftx.tf, 8!fS3*l&tt££ofc s cF vCflflx If Axl.78)og«fc 98-99% £^jfl 

o 

OftM : b -R /Jfi-H E R 3 o 
t h U^f-^Hry^-Co b-R)X(i HER3 /c-erbB3jtf5^-4gt)CHER 3) 

-y'7^7"7 V -£ffl^£^3!J<75 3otf59 7 > ioT#f 3 tL^CVaughanf > a 
996), ±fe) 0 V 7"f- y Ut^ — I gG£HER3~I g G CUnl p B S +10// 9 
)£^ 4 < C-e-a*v frSt'f Ayf-a-y(Nunc;MBDrisorp)^j|1"*^:*t«ffl L 
fc„ iak77-y)»*tt, ttT<&fcjE*#v^ Vaugham(1996), _LfE J: ^ f £ 
*StlJkJ:^t*ffL>5: 0 KfftUfiift, huMAb4D5-8 (Carter, P. (1992)PNAS 

USA 89:4285-4289)xiit MkLfcJft-I g E(Presta,L. (^(1993)3. Irrniunol. 151 
:2623-2632)£, Img/ml?) fcjfcT, F c ^S^7 r-i>£»#**fca<0&«J5iJI 
2jH;Lt\ jg»HU»t*aS!lCHawkins t R.E.t ) (l392)3.Mol.B1o1.22 
6:889-896)^ s c p v V 7f- 7 Hr 77 - *GIJe1"* Klfcffl t tz 0 * 
<DV-f*V Hr77-*\ IftL£7or7--t:\ vx*-f--tf (Carter, P.£, 

(1989) Proteins :Stmcture, Function and Genetics 6: 240-248) £ P-7f- 7 
Hr77 — I g GOgBta:#SWSce^»*J:0 f ^wmo7 , nr>f >A-t7r n 
-77n7K77^-i:J:oTFc *S>#*Lfco -eoi^f-^-t^?*-* 
kf*f-7ftU *tl?tls *1, »2, £0^3 77 7 KO»WffluW»M, 25n 
M&0 f 5nM?)fc]jp-e«ffl L£ 0 7 7 - y»#lf *f- 7<kffi]g*, 7 M^7 r 7 tT v 
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y 7itt(f-X (Dynabeads , Dynal .Oslo, NorNvay) £ $ ^ xffife I tz 0 

hv-)Wft&tt&E¥XtttiCfc*R^*:7 7-*J&Vs cFv ELISAC 
iot^^ «J->Lfco fiLJSH»tt^D-yo*»tt*, 7*7^-7-, fdtetseq 
^iO'PUCj/s'-^O/augham^agge), ±|B)*fflv»4 s c F vifA^<7?PCR- 
i#fi&^BstNI^ J:i^»fCMarkst > (199W±|B)tJ:oT^*fUfco BstNI? 4 y 
it-"fW h£tz*) l^fb5^^n->^PCRfi';>^i:niyc seq lO^yj-? 

- (Vaugham^ (1996) j:^)^^ tf*yft ^yf^-U-^- (Applied Bi 
osystems)£JB^-c^M 9 /WffiyyftJS Lfco ^V/Wi, Applied Biosystems Au 
tomated DNA Sequencer^ ffl^T#^LJ.oE^J£^q Ed £ffl^T5r^L£ 0 ^7 

±IBW^ffi*ffl^Tx 1 1 Ol^^E-H E R 3^n-/M 8Offi-0b-R 

0 5)o -e^EyiJtt, rm#^14in:#Srfi|Jsei-*fcft^«ffl b-R* a 

- y 26^ fcL-H ER3yO->18 oV H £ £&oV L E^K * £ C»fB#J!R>o * 
O&g { j (Kabat ,E.A. t> (1991)±| £ ) ftn |^ 3 Jt * 0 Efll <D 0<abat , E 
.A. ^(1991)^|e)Xfifl|itOj6^(ChothiatLesk, (1987)3. Mol. Biol. (1987)1 
96901-917)n^ o fcifi]R»*C D R^^fittti> f HfJiT8tHt:J:ot 

giaoE^I tit , #*fi£-0 b -R * o - > & #4*Il-H ER3^o-/t 
Jfc$et^Cia8S^5)o H<DlS-HER3?D-^H©4oA», lXtt 
**m±?>J5t-0 b-R l^7°?-?a->«!;|P]DV L £:}fc^-$-& - fc*«HSI$*Lfc 
o SMi:, 1 8^-0b-R^o->«0 3 tru-XD- 
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<affi#&a#£> 8 % S D S-PAGE$*;Hi* »4S^r n^-f v-oti»230o 
-Oi$t3r2(XV)^^»t±WMW* r£^Lfc 0 f<7)MW->7 Mi# 

-fi##TOjt#<?>0 b-RS^HER 3©W^«S-fr»fttttt, WTO^feO 
«t 9 &41*£E L I S ASCJ:oTlti?n4o 0 b"R^{i> Ob-R-I gSS 
&9>/*fi%k VXft&-f&0 b-RCiotEL I S A T y -t-f tl& 

0 tOb-R-I glfc^^>A^SC»±, 9 6-*7x.)l><?>3.?v?'( ?-m<DVx.)\< 
± MS« 3 *U * L T - x. f> a * . 

*0-7x;Wi, 0 b-R-I g^O^JWMfrfrfcJRfllliK fc*e>fc»EIttiM*l 
& 0 i<7>7 y-fe-f fc*»t*i(S 2 WJfi^t LT, tr*f-~MkHE R 3~I 

tflNZ-htl, ^LTtf^-f-^-MbHER 3-1 gUit* Rfcfc 

-g-r & t. h u r 7 e v > -* - t, y r 4 y v a. ^ ;w * * */ y - v tio 

Ti»J5c?tL^ 0 £r£l2, M'fb7KM^TMB^^^^rv^--lf^S(Kirkegaar 
d and Perry Laboraton'es.Gaithersburg.ND)^^^^^ &5tfe<7)^fk 

i^i:E«Lt^#T, Ob-R-I gtHER3"I gWS^^rl#Hft 
fci#<75*i!^tt, @5£lfc Ob-R-I g/-M#TOJL#/HER 3-1 g£**> 

/JfcttiiirffiKWKL*:* h 1/7 br if ^ J: *) 5 *n*4 

*-Sx;i/<G£jB±fcH£<kLfcfctfiJU"flEfr«tti: LTM?tl&o 0 b-R-I 
gte-^-r***, HER 3-1 gfcttiB^L4^fiu#tt, ±tm& fc* ftfo^~f 
> Rfe14o<g*Sr^i- 0 HER 3-1 g£*S£-f&#> Ob-R-I g i: li 

fiteLfcHfitttt, ±ffia##*BJft*-f, lttt<7)IS^^^1-o -7j> Ob-R- 

1 giHER3 - I g^W*H»^1-4ii:* t: f»i$*L*-fi#^14tn:#rt. % 
7 y ~t4 t*v»T»tt©iB**ft affi^*IIL, £*Ui*JI<*>««£#1- 
4-44*ftffiK#* s H E R 3 0 b-R©W*tiB^1-4i *8ElJ§1-*o 
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t/t-co b-R/HER 3)-mmmm<D%mtm&it, wt^^t l 

fc 0 K Mte^WKB 9 3 SM,£> ^tL-Pita&^-Ob-Rfia, ft-H E R 
3M@L X»i±aLfcii"9-5-*l-r*LWfiLfl:^*ii-C*ofc^ n-> 2 6Xfi 1 8 

3- K-ffcD NA«)Jfc3f£HU S«5&««:-0 b-R/ffi-H E R 3 ~fi##ltt*n;#<7>;ia 
&*r«IRU«rv» J: $ ci:3i Lfc„ raffia*, 5>nc*fLT l : loJtT? 
iAUo Uf* %<n h-f )\><D7?Z 5 KDNA£> ^"CU Ait 
P|{:J:oT 293SjBjj&4i K&#A (co-transfected) t (Gorman.C. ,DNA Cloning.V 
ol.II.D.M.Glover.ed.IRL Press ,Qxford,p.l43(1985)) 0 -£<£>ijffll)&,£\ PB St 

S^kL/tiT'nf'f > ACProSep A.BioProcessing Ltd.,lK)£/B 

©a^ff Lfco t M&^WR2 9 3 SM,£, 3o<7)7°7^5 KDNA*fflv> 
Tf7^7x^->g >Ltz 0 &7y7>5. Kfifit-CD 3 J5t-CD 3 I g 

«^-CD3 I gGOttS**IIHL*^J:3 ^ 3 : 1 t Lfc. ft 

fisin- Mb:/?** K^fifgniDx.^* tt«LfcJt*ii, ft«tt*H*: 

M :ii77-v5 KfcttU 3:l:3^^8:l:3H(7)fEHt Ltz 0 h-^^fW 
^ g<7)7°5X^ KDNAIi, »A1WfcPB S-elBII&fcftfrU U A 
^(Gorman, C. (1985), _h J; V) 293SjHjfeiti Lfc 0 Fc"*#^/< 

^Kfi, @^tL^7"OT'f >A(ProSep A.BioProcessing Ltd. ,UK)£ffl^T*ffl 
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V/<*ftMR1bfcill*.fco 

K^;p(Novex)x'H^ai&L. Se™a blue^ J; J: oTTO-ft Lfc 0 ^ 

/7-)V Yk Ltz 0 ftHbLtzY^*^ fry's h^-^-(GS-670,Bi 

oRad)nj: ot^^t > U * LT* WC* MUii^l £ Molecular Analysty 7 

v-M^^^1-^.7ti6H>lCHi^?*LTV^o -^'f'J^7"f h\ K392 
/D399'C (; ju ^rn^ v-}fM£if*U 7 6 % $ t<0^f n ?M 
L£(g4, 6) 0 $ SlM-77.;i/7^ K^^TO^P^grfe 

ftvll, v 1 2, S(fv 1 6)0 LT> -M#Mt4tn:#<7)^ 1 k^2<D# 

u^7f- Kw^niftft? ys*?n/?y'*?nffls.ftRi*vil)\\-fz>*%W<oii 

m<vffl<Dmtt&w^&&*Mmt & z tK x ^xmt ft-&^TV ^ )ir^~ <du 
mm<D^- hAkB* KtmLfzx&z, m^vtjL^M~m$mmfo<v%i?k 
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z. w$kMm<n -b ? -> a y a + 1 £ft L tz # £ ( l l oin:^ *f l t£ d 
7^/7 >; -<Ditm^ ±ie, J/l-h e r 3 s c f v^v« t Vl7< ;m 

Se^iJ^x h h xfyi/t^-, c-Mpl H*g#-*-* 2 3 s c F 

vfcJfcttLfco 1 1 cotJi-HER 3 ^ n->(7)5 o(±, 1 Xfi-£tlW±<7>M p 1 - 
je-&^n->fc|p|-<^Vi7 5 y»EyiJSr**1-*o Kttfc, 2 3 0ja-Mp l s 
c F v<0 7o|i, tii-HER3^D->(7)-oi:ii:VL^tLT^:(|5> 
±IE> 6#^#BB)o ttJHWfc, Vh 7 5 J Sl-M p l tinl-H E R 3 9 

n-^ore^4 o^f> 9 o %<Dm~ l &\"<)\'*n*>, x *)&%k-?$>itzo 

%<r)tn.-M pi scFv, 12B5 (Cenbank accession number A6048775 ; gfi 
I 2 7 ) i: fctH E R 3 scFv*n->H6 (Cenbank accession numbe 
r AC048774 ; ; 2 8)li, ®-<D Vl g2?ij& W & Vh ffi^lj £ 

tt**)«fflfcJ:»K W^fnN7-Wl4$i-Mp l/lft-HER3- 
*-m* H « ##1- * L «OM«* » »t * «> t «i? U o 2 oOT<W t 

>y«j*y^;w7-f KjB£"bifc#£L>fco L«i;i\ x^v 1 1* 

^Ci3«Rt^-ev>4 2^H«c*»AL/t. gG£»fi> 7 

□ f^A77^fOn7 h^77^i:J:otiSIL, J. o 
^TSDS-PAGECioTML^o 

-t#Ht£I gG«t#CBs I gG>W«tofi, »&I!Ch3 
* I gG=t »} J: «3*&^»|[|14Sr^1-#-0±S^> K*4Uo mfciMBl 

G + fcfls <b ftfc v'7. ;i/ 7 -f Kig^M t -ft L to 

Mp 1 tHER3 EC D%U&<DM1jKlfe&-f&Xi / t Ltzffi-M p 1 /Jft-H E 
R 3 B s I g G&tiWtittlti* &T<DMt) E L I S A fc/B^TfHffi Lfc 0 
1*1 -C PBS TOffcfcffl l» , 96-7x ;i/^(Maxisorp,Nunc)(7)^ a, <r>*j x ;WJ, 
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5^g/m1(7)HER 3~I g GXfiMp 1 -I g Gt-WSL ftip- fO.5% 
(w/v)B S ATM B#M /n -y MfcLfco *0**JO#MMi % ^^Y349C ; T366S : L 
368A ; Y407VA366'W : S354'C£^fr£t-M p 1 x ffi-H ER3 BsIgG^^' 
L/c F c fttt*#ottJfr**a<D#i-M p 1 Xttjfi-H E R 3 IgGiU 
o ft*JJ<75*ivfcO-// g/mL)tf , tr* f - - Mfc H E R 3 - 1 gGS^hV^hTfy 
>-*-77f-f 7 -> j.^)P^^ ->^--tf^^-#(Boehringer Mannheim) <7) 1:500 

flg>jg^|-(Kirkegaarcl and Perry Laboratories, Inc. ,Caithersburg ( M))(;j; 0 t 
**LfciI»K K-Mp 1 /I-HER3 BsIgGli, -fiSll^Mp 1 fcHE 

R3 ECDM^-e^-rtLn^^wJ-oiPj^n, i^D<w^ts:JSti^i^tiB 

#t7t 0 C*LHMLT> H^-M p 1 £S<*>Jft-HER3 I gGli ttl&-t& 

mMaw. L 01 6 ) 0 

*tttf>fi6#j&<**« 

*IS W O * Wt L JM4ffitto£ fig £ » X ffl Iff L F « Wt C C 

■^•coCh 3 ^^(is Lewis, CD. t, (Lewis, CD, A, (1993)Cancer Irmiunol . Immun 
other . 37255-263 , % K £ *) i fl Z> )<£> ?j * ffl ^ L £® «9 

> £ fct#-i£Mfl&-^«fl&#t£ * -9- h -J" 4 fig* *ilt«Fl- 4 o 

BL-1 0 OtI^»C^tl^tLATCC§l^-^KrB-30i; 45509)^^x7x^^-^1 
flat LTt hsMSALTfty J"*J**fflv>T*fr Lfc. L^L£rt s <bv Larisfcfcg 
**>>J ^*£fi I L-2-CfiM4-fk$*Lft35»ofc. 
Ch 3 gg^#S354:T366WRyfY349C ; T366S : L368A ; Y407V(i, Carter £> (Carter 
,P. f, (1992)PNAS USA 89 : 4285-4289) £ «fc Ij $ ftfc t h fl#L-H E R 2 



(233) #112 00 1 -5 2397 1 

trtfcfttt, H E R 2 -il^H.ii^l, SK-BR-3^ J;1)ADCC j)6 
Bl*j^ftS£-t^&^> acfiifl*1|jE*«ioB**JMlUfcaJSt#K:4jlS1- 



(234) 



*#i!2 0 0 1 -5 23 97 1 



( i ) -mm® : 

(i) tHSIA : 7- v 9 s 03-#U-ryF 

: 2 8 

(iv) &m 

(A) HpJt : i'l^T'yi'v ^>3-*'l/-7'yF 

(B) 7h'J-F : 1 -r>r-.x*-x- £ x-< 

(C) rfi : -y-"i7X 77>^3 

(D) : * 'J 7 *;i/-7 

(E) 11 : >J*£&IS 

(F) ®&m^ : 9 4 0 8 0 

( v ) =>>v3.-?-mm-5]mBft: 

(A) l&foBft : 3 . 5-f>iJ% 1. 44Mb7D-^-r^^ 

(B) 3>tW-: IBM PC 3>^-^7Vi/ 

(C) — ^ U — 3^ -r >7^XtL : PC-DOS/MS-DOS 

(D) V7h^i?:WinPat in(i'x^>T>yi') 

(vi) mmm?-* •. 

(A) mSIS^ : PCT/US 9 8/0 8 7 6 2 

(B) ftSMB : 1 9 9 8^4^300 

(C) #m : 

(vii) Siigmgl^-* : 

(A) : 0 8/8 5 0 0 8 5 

(B) ffiHIB : 1 9 9 7^2J35B 

(viiiHtSAtlffg : 

(A) %m : =i y U — , r < 7 K 'J — xJb 

(B) MM :3 6, 4 8 7 
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(C) #%/M#^ :P1099R2PCT 
(ix) xUn ^a^-i/a >mWt : 

(A) nm : 650/225-2066 

(B) 7 1/777^ : 650/952-988 1 

( 2 ) Eft|#5 : 1 (D$m : 
(i) £$U<Z>tt&k : 

(a) myia>m$ : 3 6igs*r 

(B) iE^jOS : 

(C) t&©& : 

(d) h^D^- : mmw. 

(xi) I2?!l©g¥*ffl : K3FiJ#-^ : 1 : 

CTCTTCCCGA GATGGGGGCA GGGTGCACAC CTGTGG 36 

(2) iB^'JS^ : 2 ©tiflS : 
(i) IE9iJ©^ : 

(A) 82?iJ©ii£ : 2 im&tt 

(B) iB^iJ^ : 

(c) ma®. : 

(D) b*ai?- : jg£ji# 
(xi) iB#l<D§*i*fll : : 2 : 

CTCTTCCCGA CATGGGGGCA O 21 

( 2 ) lasajM : 3 ©t**g : 
(i) &?!)CDft&: ' 

(A) tifflOMiZ : 2 ligg*f 

(B) mP}<DM 

(C) gH<7)& : -#K 

(d) h^Di;- : mmw 



(236) 

(xi) mi<Dtm : IE^J#^ : 3 : 

GGTCATCTCA CACCGCGATG G 21 

( 2 ) Si9J#*f : 4 ©tSffi : 

(A) £ft|<Z>ft$ : 2 4tt£ft 

(B) E5»J©£! : 

(C) g|©& : -#fS 

(D) htfoy- : figttt 
(xi) E?'J©P«fl : iE?>J#-if : 4 : 

CTTGGTCATA CATTCACGGQ ATGQ 24 

( 2 ) SE3?ijS^ : 5 ©m^ : 
(i) 8E?'J©#M: 

(A) K5U©g$ : 3 Oi&Mtt 

(B) g25ij©^ : mk 

(o : -#« 

(D) h*Di^- : iffMfc 
(xi) BB^'JCDM : Rftl*-? : 5 : 

CTCTTCCCGA GATGGGGGAC AGGTGrACAC 30 

(2) ia«-^ : 6 
(i) mwnnwt ■. 

(a) iEyj©s£ : 2 1 mm*t 

(B) 

(o ts©& : -*ts 
(d) h^D->*- : mm® 

(xi) 82?>J©S¥*ffl : E*l« : 6 : 

GCCGTCGGAA CACAGCACGG G 21 
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(2) B*J#9 : 7(DmWL : 

(A) IB?iJ©ft£ : 3 9J£S# 

(B) : fa®. 

(C) : -*« 

(D) h^Dy-: EtlBtt 
(xi) BaiafflM : gE5»J#*f : 7 : 

CTGGQAGTCT AGAACGGGAG GCGTGGTACA GTAGTTGTT 39 

( 2 ) U&m^ : 8 <D®n : 

(i) mwftm. : 

(A) ge?iJ©H£ : 3 3igg*f 

(B) IBJ«J©a! : tt« 

(C) igfflSJ : -** 

(D) h^ny- : gin** 
(») SftlO&ffl : K*>J#^ : 8 : 

GTCGGAGTCT AGAACGGGAG GACAGGTCTT GTA 33 

( 2 ) S2?iJ#^ : 9 (Omm : 
(i) E$>J©fta : 

(A) Kaj©S£ : 2 l£S*t 

(b) mmom : 
(o m<z>m : -*« 
(d) 1**0^- : kmk 
(xi) s^jom : mmm^r : 9 : 

GTCGGAGTCT AGACAGGGAG G 21 



( 2 ) @2?iJ#*f : 1 0 ©ft* : 



(238) #J|2 0 0 1 -5 2 3 97 1 

(a) mn<D&2 : 2 immn 

(b) mn<om -.ma 
(o m<D& : -*« 

(D) htfns;- :ffi«tt 
(ri) K5>J©M : : 1 0 : 

GCCGTCGGAG CTCAGCACGG G 21 

( 2 ) ffifliOT : 1 1 OW« : 
(i) Eaj©8«: 

(A) Efll<Dfi£ : 2 4igg*f 

(b) mn<om mm 

(D) h^D^-:a«« 
(xi) miomm : gE?>J#^ : l l : 

GGGAGGCGTG GTGCTGTAGT TGTT 24 

(2) E9J#4 : 1 2©tS«: 
(i) ERI©«f«: 

(A) E?!]<Dg£ : 3 8Jgg*f 

(B) E7!I©S :tm 

(C) : 

(D) hstfny- : BUM* 

(xi) E?!]GD§¥*ffl : EW*-5 : 1 2 : 

GTTCAGGTGC TGGGCTCGGT GGGCTTOTGT GAGTTTTG 38 



( 2 ) EM« : 1 3 OHMS : 

(i) mwmw.: 

(A) I2?[jeDg£ : 8 2 lJgSJ* 
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(b) mwrn : 
(o m<DWL : -*m 

(D) ^n*;-:t«tt 

u) mi<Dum -.mm*** 1 3 : 

AACGCGTACG CTCTGAAAAT GGCGGACCCG AACCGTTTTC GTGGTAAAGA 50 
TCTGGCTGCA CACTACGGCC AGCCGCGGGA ACCTCAGGTG TATRCCCTGC 100 
CACCGTCTCG AGAAGAAATG ACTAAAAACC AGGTCTCTCT GTGGTGCCTG 150 
GTCAAAGOTT TCT AT CCGAG CGATATCGOC GTGGAATGGG AAAGCAACGG 200 
TCAACCGGAA AACAACTACA AAACCACTCC ACCGGTGCTG GATTC TGATG 250 
GCTCCTTCTT TCTGTATTCG AAOCTGACCG TTGACAAAAG CCGTTGGCAG 300 
CAAGGCAACG TTITCAGCTG TTCTGTTATG CACGAGGCCT TGCACAACCA 350 
CTACACCCAG AAAAGCCrGT CCCTGTCTCC CGGGAAATAA GCTGAGGCTC 400 
CTCTAGAGGr TGAGGTCATT TTATGAAAAA GAATATCGCA TTTCTTCTTG 450 
CATCTATGTr CGTTTTTTCT ATTGC TACAA ACGCGTACGC TGGGCAGCCC 500 
CGAGAACCAC AGGTGTACAC CCTGCCCCCA TCCCGGGAAO AGATGACCAA SSO . 
GAACCAGGTA AGCTTGTACT GCCTGGTCAA AGGCTTCTAT CCCAGCGACA SOO 
TCGCCGTGGA GTGGGAGAGC AATGGGCAGC CGGAGAACAA CTACAAGACC 6 50 
ACGCCTCCCO TGCTGGACTC CGACGGCTCC TTCTTCCTCT ACAGCTTTCT 700 
CACCGTCGAC AAGAGCAGGT GGCAGCAGGG GAACGTCTTC TCATGCTCCG 750 
TCATGCATGA GGCTCTGCAC AACCACTACA CG CAGAAG AG CCTCTCCCTG 6 00 
TCTCCGGGTA AATAGGGGCC C 821 

(2) rnvm*?: i 4<Dmm: 

(i) BBM®*Mfc: 

(a) Kwogs : 50?>;i 

(b) mnom : y^;m 

(D) htfPS/-- : ifitHtt 
(xi) miOztm : I2FJ#^ : 1 4 : 



(240) 



f$a2 0 0 1 -5 2397 1 



Ser Asn Arg Pbe Ser Gly Ser Lys Ser Gly Asn Thr Ala Ser Leu 
1 5 10 15 

Thr He Ser Gly Leu Gin Ala Glu Asp Glu Ala Asp Tyr Tyr Cys 
20 25 30 

Ser Ser Tyr Thr Thr Arg Ser Thr Arg Val Phe Gly Gly Gly Thr 
35 40 45 

Lys Leu Thr Val Leu 
SO 

(2) ia^JS^: 1 5<Dffim: 

(i) mwnttm: 

(b) mm<om :T^ ym 
(d) h*py- : mm& 
(xi) mnomm : mm*5 : 1 5 

Ser Asn *rg Phe Ser Gly Ser Lys Ser Gly Asn Thr Ala Ser Leu 
15 10 15 

Thr lie Ser Gly Leu Gin Ala Glu Asp Glu Ala Asp Tyr Tyr Cys 
20 25 30 

Ser Ser Tyr Thr Thr Arg Ser Thr Arg Val Phe Gly Gly Gly Thr 
35 40 45 

Lys Leu Thr Val Leu 
50 

( 2 ) E*J#9 : 1 6 &mm : 
(i) BMOttft = 

(A) E#J©g* : 5 07^S 

(b) mw<D$i :7<;m 

(D) h#Di?-:|«tt 
(xi) %m<Dmffl : BWM : 1 6 : 

Ser Asn Arg Phe Ser Gly Ser Lys Ser Gly Asn Thr Ala Ser Leu 
1 5 10 15 



Thr lie Ser Gly Leu Gin Ala Glu Asp Glu Ala Asp Tyr Tyr Cys 
20 25 30 



(241) 



0 0 1 -52397 1 



Ser Ser Tyr Thr Thr Arg Ser Thr Arg Val Phe Gly Gly Oly Thr 
35 40 AS 

Lye Leu Thr Val Leu 
SO 



(2) mmn i 7<o«« : 

(A) %m<Dg.$ : 5 0TKJm 

(b) m')<om :7$.;m 
(d) ^ov-: mm®. 

(xi) Ifi*>j0l¥$BJ : ffifliM : 1 7 : 

Ser Asn Arg Phe Ser Gly Ser Lys Ser Gly Asn Thr Ala Ser Leu 
15 10 15 

Thr He Ser Gly Leu Gin Ala Glu Asp Glu Ala Asp Tyr Tyr Cys 
20 25 30 

Ser Ser Tyr Thr Thr Arg Ser Thr Arg Val Phe Gly Gly Gly Thr 
35 40 45 

Lya Leu Thr Val Leu 
50 

( 2 ) k*u« : i 8 (omm : 

(A) : 5 075/^ 

(b) m^wm : r*;m 

(D) h^Di;- : iSffift 
(ri) m&}<DUM : K0J« : 1 8 : 

Ser Asn Arg Phe Ser Gly Ser Lys Ser Gly Asn Thr Ala Ser Leu 
IS 10 15 

Thr He Ser Gly Leu Gin Ala Glu Asp Glu Ala Asp Tyr Tyr Cys 
20 25 30 

Ser Ser Tyr Thr Thr Arg Ser Thr Arg Val Phe Gly Gly Gly Thr 
35 40 45 

Lya Leu Thr Val Leu 

50 



(242) t*SI2 0 0 1 -5 23 97 1 

{ 2 ) SE5U#^ : 1 9 ©«« : 
(i) K9J©t$« : 

(A) IE?'J©JI£ :5 07;^ 

(b) um<om -.rum 

(D) ViZUiS-:mm& 
(xi) K9J©&ttl : : 1 9 : 

Ser Asn Arg Phe Ser Gly Ser lys Ser Gly Ser Thr Ala Ser Leu 
1 S 10 IS 

Thr lie Ser Gly Leu Gin Ala Glu Asp Glu Ala Asp Tyr Tyr Cys 
20 25 30 

Ser Ser Tyr Thr Thr Arg Ser Thr Arg Val Phe Gly Gly Gly Thr 
35 40 45 

Lys Leu Thr Val Leu 

, 50 

(2) S*|*9 : 2 0©tH38 : 
(i) BWJ©«F»: 

(a) E?iJcd^$ : 507^i 

(B) BB?iJ©M :7i;Wt 

(d) hxa v- :mm& 
(xi) $m<Dmm m#im*5 : 2 0 : 

Ser Asn Arg Phe Ser Gly Ser Lys Xaa Gly Asn Thr Ala Ser Leu 



10 



15 



Thr He Ser Gly Liu Gin Ala Glu Asp Glu Ala Asp Tyr Tyr Cys 
20 25 30 

Ser Ser Tyr Thr Thr Arg Ser Thr Arg Val Phe Gly Gly Gly Thr 
3S 40 45 

Lys Leu Thr Val Leu 
50 



( 2 ) m&m-^ : 2 1 ©W*R : 
(i) K*l©f5» : 

(a) mm<D&$ : 507^;® 



(243) #312 00 1 -5 23 97 1 

(b) mmm :7$;m 
(d) h^D^-: mtm 
(xi) miomm mm : 21 : 

Sex Asn Arg Phe Ser Gly Ser Lys Ser Gly Asn Thr Ala Ser lieu 
15 10 15 

Thr He Ser Gly Leu Gin Ala Glu Asp Glu Ala Asp Tyr Tyr Cys 
20 25 30 

Sex Ser Tyr Thr Thr Arg Ser Thr Arg val Phe Gly Gly Gly Thr 
35 40 45 

Lys Leu Thr Val Leu 
50 



( 2 ) EMM : 2 2 Ot>« : 
(i) EM©«F« : 

(A) EM© 5* : 507Ug 

(B) EMM :7Zsm 

(d) h^Pi^- : mm# 

(id) £M<Z>3¥IB : EMM : 2 2 : 



Ser Asn Arg Phe Ser Gly Ser Lys Ser Gly Asn Thr Ala Ser Leu 
1 5 10 15 

Thr lie Ser Gly Leu Gin Ala Glu Asp Glu Ala Asp Tyr Tyr Cys 
20 25 30 

Ser Ser Tyr Thr Thr Arg Ser Thr Arg Val Phe Gly Gly Gly Thr 
35 40 45 

Lys Leu Thr Val Leu 
50 



( 2 ) EMM : 2 3 CDfllffi : 
(i) EMOfflft : 

(A) $m<DM<* : 6 

(B) EM©£ : 

(D) h^n^ : ftftR 
(xi) EMO&ffl : EMM : 2 3 : 



(244) 



ftft2 0 0 1 -5 2397 1 



Ala Asp Ser Val Lys Gly Arg Phe Thr lie Ser Arg Asp Asn Ser 
1 5 10 15 

Lys Asn Thr Leu Tyr Leu Gin Met Asn Arg Leu Arg Ala Glu Asp 
20 25 30 

Thr Ala Val Tyr Tyr Cys Ala Arg Asp Asn Oly Trp Glu Leu Thr 
35 40 45 

Asp Trp Tyr Phe Asp Leu Trp Gly Arg Gly Thr Met Val Thr Val 
50 55 60 

Ser Ser 
62 

(2) 2 4©««: 

(i) E*U©«f« : 

(A) : 6 27?;^ 

(b) mn<om :7*;m 
(d) h*?nj?- : mmvt . 
(xi) smwmm :m*mn : 24 : 

Asn Pro Ser Leu Lys Ser Arg Val Thr rie Ser Val Asp Ttir Ser 
15 10 15 

Lys Asn Gin Phe Ser Leu Lys Leu Ser Ser Val Thr Ala Ala Asp 
20 25 30 

Thr Ala Val Tyr Tyr Cys Ala Arg Val Asp Leu Glu Asp Tyr Gly 
35 40 45 

Ser Gly Ala Ser Asp Tyr Trp Gly Gin Gly Thr Leu Val Thr Val 
50 .55 60 

Ser Ser 

( 2 ) iwim : 2 5 <nmm : 

(i) ffiaiCDtttt : 

(A) %m<DM2 : 1 077;^ 

(B) £*|<2>£ : 7?y» 
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#Jt2 0 0 1 -5 2397 1 



(d) h^o i;- : mm** 
(xi) wmn&m : mm^ : 2 5 



Asp lie Gin Net Thr Gin Ser Pro Ser Thr Leu Ser Ala Ser lie 
15 10 15 

Gly Asp Arg Val Thr lie Thr Cys Arg Ala Ser Glu Gly lie Tyr 
20 25 30 

Hie Trp Leu Ala Trp Tyr Gin Gin Lys Pro Gly Lys Ala Pro Lys 
35 40 45 

Leu Leu lie Tyr Lye Ala Ser Ser Leu Ala Ser Gly Ala Pro Ser 
50 55 60 

Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr lie 
65 70 75 

Ser Ser Leu Gin Pro Asp Asp Phe Ala Thr Tyr Tyr Cys Gin Gin 
80 85 90 

Tyr Ser Aan Tyr Pro Leu Thr Phe Gly Gly Gly Thr Lys Leu Glu 
95 100 105 

lie Lys 
107 

( 2 ) IE5*J#^ : 2 6 Otttt : 
(i) BTVOttflk: 

(A) 1B5*J©JI£ :2617>;i 

(b) mn<o%L :7<;m 
(d) htfoj;- : mmw 
(xi) nmvmm : mm*5 : 2 6 : 

Asn Ala Tyr Ala Leu Lys Met Ala Asp Pro Asn Arg Phe Arg Gly 
15 10 15 

Lys Asp Leu Ala Ala His Tyr Gly Gin Pro Arg Glu Pro Gin Val 
20 25 30 

Tyr Thr Leu Pro Pro Ser Arg Glu Glu Met Thr Lys Asn Gin Val 
35 40 45 

Ser Leu Trp Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp lie Ala 
50 55 60 

Val Glu Trp Glu Ser Asn Gly Gin Pro Glu Asn Asn Tyr Lys Thr 
65 70 75 
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Thr Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser 

80 85 90 

Lys Leu Thr Val Asp Lys Ser Arg Trp Gin Gin Gly Asn Val Phe 

95 100 105 

Ser Cys Ser Val Met His Glu Ala Leu His Asn His Tyr Thr Gin 

110 115 120 

Lys Ser Leu Ser Leu Ser Pro Gly Lys Xaa Met Lys Lys Asn He 

125 130 135 

Ala Phe Leu Leu Ala Ser Met Phe Val Phe Ser He Ala 7hr Asn 

140 145 150 

Ala Tyr Ala Gly Gin Pro Arg Glu Pro Gin Val Tyr Thr Leu Pro 

155 160 165 

Pro ser Arg Glu Glu Met Thr Lys Asa Gin Val Ser Leu Tyr Cye 

170 175 180 

Leu Val Lys Gly Phe Tyr Pro Ser Asp He Ala Val Glu Trp Glu 

185 190 195 

Ser Asn Gly Gin Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val 

200 205 210 

Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Phe Leu Thr Val 

215 22 0 225 

Asp Lys Ser Arg Trp Gin Gin Gly Aan Val Phe Ser Cys Ser Val 

230 235 240 

Met His Glu Ala Leu His Asn His Tyr Thr Gin Lys Ser Leu Ser 

245 250 255 

Leu Ser Pro Gly Lys Xaa 
260 261 



( 2 ) SoF'J#*f : 2 7 <Dtf$B : 

(i) nm&ftm : 

(A) EfllOftS : 7 1 7«*» 

(B) Bfl|©SJ :&S£ 

(c)-a<o»:-*& 

(D) ^Dy- : j£IStt 
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(xi) KMOftffl : : 2 7 



#312 0 0 1 - 5 2 3 9 7 1 



CAGGTGCAGC TGGTGCAGTC TGGGGGAGGC TTGGTtCGGC CCGGGGGGTC 5 0 
CCTGAGTCTC TCCTGTGCAG TCTCTGGAAT CACCCTCAGG ACCTACG G C A 100 
TGCACTGGGT CCG CC AGGCT CCAGGCAAGG GGCTGGAGTG GGTGGCAGGT 150 
ATATCCTTTG ACGGAAGAAG TQAATACTAT GCAQACTCCG TGCAGGGCCG 2 00 
ATTCAC CATC TCCAGAGACA GTTCCAAGAA CACCCTGTAT CTGCAAATGA 250 
ACAGCCTGAG AGCCGAGGAC ACGGCTGTGT ATTACTG TGC GAGAGGAGCA 3 00 
CATTATGGTT TCGATATCTG GGGCCAAGGG ACAATGGTCA CCGTCTCGAG 3 50 
TGGTGGAGGC GGTACAGGCG GAGGTGGCAG CGGCGGTGGC GGATCGGACA 4 00 
TCCAGATGAC OCAGTCTCCT TCCACCCTGT CTGCATCTAT TGGAGACAGA 4 50 
GTCACCATCA CCTGOCGGGC CAGCGAGGGT ATTTATCACT GGTTGGCCTG 500 
GTATCAGCAG AAGCCAGGGA AAGCCCCTAA ACTCCTGATC TATAAGGCCT 5 50 
CTAGTTTAGC CAGTGGGGCC CCATCAAGGT TCAGCGGCAG TGGATCTGGG 6 00 
ACAGATTTCA CTCTCACCAT CAGCAGCCTG CAGCCTGATG ATTTTGCAAC G50 
TTATTACTGC CAACAATATA GTAATTATCC GCTCACTTTC GGCGGAGGGA 700 
CCAAGCTGGA GATCAAA 717 

{ 2 ) m>m^ : 2 8 nmn ■. 
(i) mm&ftw: 

(A) BBR/CDS* : 7 3 2 }g£*f 

(b) mn<Dm mm 
(o mom : -*m 

(D) h#n$;-:S«tt 

(») %mv>mn - mtmn : 2 8 : 

CAGGTGCAGC TGGTGCAATC TGGGGOAGGC TTGGTACAGC ATGGAGGGTC 50 
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CCTGAGACTC TCCTGTGCAG CCTCTCGATT CACCTTCAGT AGTTATGAAA 100 
TGAACTGGGT CCGCCAGGCT CCAGGGAAGG GGCTGGAGTG GG TCTC AGGT 150 
ATTAGTGGTA GTGGTGGTAG CACATACTAC GCAGACTCCG TGAAGGGCCG 200 
GTTCACCATC TCCAGAGACA ATTCCAAGAA CACGCTGTAT CTGCAAATGA 250 
ACAGACTGAG AGCTGAGGAC ACGGCTGTGT ATTACTGTGC GAGAGATAAT 300 
GGGTGGGAAC TAACGGACTG GTACTTCGAT CTCTGGGGCC GGGGG ACAAT 350 
GGTCACCGTC TCCrCAGGTG GAGGCGGTTC AGGCGGAGGT GGCAGCGGCG 400 
GTGGCGGATC GGACATCCAG ATGACCCAGT CTCCTTCCAC CCTGTCTGCA 45 0 
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Gin Val Gin Leu Val Gin Ser Gly Gly Gly Leu Val Gin Pro Gly 
15 10 15 

Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser 
20 25 30 

Ser Tyr Glu Met Asn Trp Val Arg Gin Ala Pro Gly Lys Gly Leu 
35 40 45 

Glu Trp Val Ser Gly He Ser Gly Ser Gly Gly Ser Thr Tyr Tyr 
50 55 60 

Ala Asp Ser Val Lys Gly Arg Phe Thr He Ser Arg Asp Asn Ser 
65 70 75 

Lys Asn Thr Leu Tyr Leu Gin Met Asn Arg Leu Arg ALa Glu Asp 
BO 65 90 

Thr Ala Val Tyr Tyr Cys Ala Arg Asp Asn Gly Trp Glu Leu Thr 
95 100 105 

Asp Trp Tyr Phe Asp Leu Trp Gly Arg Gly Thr Met Val Thr Val 
110 115 120 

Ser Ser 
122 
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15 10 15 

Gin Thr Leu Ser Leu Thr Cys Thr Val Ser Gly Gly Ser lie Ser 
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20 2S 30 

Ser Gly Gly Tyr Tyr Trp Ser Trp He Arg Gin His Pro Gly Lys 
35 40 45 

Gly Leu Glu Trp He Gly Tyr He Tyr Tyr Ser Gly Ser Thr Tyr 
50 55 60 

Tyr Asn Pro Ser Leu Lys Ser Arg Val Thr lie Ser Val Asp Thr 
65 70 75 

Ser Lys Asn Gin Phe Ser Leu Lys Leu Ser Ser Val Thr Ala Ala 
80 85 90 

Asp Thr Ala Val Tyr Tyr Cys Ala Arg Val Asp Leu Glu Asp Tyr 
95 100 105 

Gly Ser Gly Ala Ser Asp Tyr Trp Gly Gin Gly Thr Leu Val Thr 
110 115 120 

Val Ser Ser 
123 
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